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tlPOflOJIlKAETCfl nPHEM noAfiHCKH 

Ha iiayHHO-TexHHqecKHe HtypHajiw 

KOMHTETA CTAHflAPTOB, MEP H H3MEPHTEJIbHblX UPHBOPOB 
J1PH COBETE MHHHCTPOB CCCfc 

Ha 2-a nojiyroAHe 1957 ro^a 

,,CTAHflAPTH3AUH$I“ 

„H3MEPHTEJIbHAfl TEXHMKA" 

„HH<&OPMAUMOHHblft 
yKA3ATEJIb CTAH^APTOB” 

nOJ^IIHCKA nPHHHMAETCfl BE3 OFPAHHHEHHH BO BCEX 
OTflEJIEHHHX „COK)3nEHATH“ H AFEHTCTBAX CBJ13H 

CBOEBPEMEHHO OWOPMJIRI1TE 
UQJIJIKCKY HA 2-e HOHYPO^HE 


CTAHAAPTrm 
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II P E A H C A O B H E 


Hacxoanjafl paGoxa nocoaigeHa HccACAOBannio norAoxijeHHa cBera asea^t 
raAaKTHtecKOM npocrpancrBe na ocuor.e uaeToubix h 3 6ntkob 6oAbiuoro ko- 
AHHeCTBa OXHOCHTOAbHO CAa6 MX 3Be 3 fl. 9ro — OflHB H3 H3H6oAee BaJKHbIX 

acrpoHCMH lecKnx OTnocaujHxca k H3yieHHio cxpocHHH 3Be3/fHoro 

wupa. f 

B CBH3H c flaHHofi aaflanew mm onpeaeAHAji HBexoBbie noKasareAH 14000 

J.i63A CT ). 40 15. 3 3BC34HOH BeAHHHHW pa3HMX CneKTpaAbHMX KAaCCOB 

B 4J-X I lAoujaflflx KanTeilHa JNfajN's 1 43. 


MaxepHaAOM aah 3thx onpefleAeHHH nocAyxKHAH naum xte <poxorpa$H 4 e- 
CKHC HaGAioflenHH, RwiioAHeiH) we b A6acTy M ancKOH acrpo^HBHMecKOH o6cep~ 
BaropHH, na rope K a h o 6 h a h, b nepnoA c 1939 no 1948 r. ©oxoMexpn- 
HecKasi oGpaGoxKa HafMiOAaxeAbiioro MaxepHaAa h cBaaaHHbie c Hen bmtoc«- 
hhb h peflyKijHH aawHA k npe M H c 1942 no 1948 r. H , nacxHHno, — 1949 r . 
4sa nocAeflHHx ro4a 6 mah nocBHiijeHbi npoBepoBHbiM BbnmcAeHHaM H okoh- 
qaTCAbHOMy anaAHay h o6cyasaenHio Bcero MaxepnaAa. 

PaGoxa coctoht M3 Me-rbipex taub. 

PfepuaH rAaua coAepiKHx oGujhm oGaop nccAeAOBaHufi no npofjACMe ra- 
AaKTHwcKoro norAoiyemia. OpoGAewa HiwecT GoAee mcm cxoaoxhioio flaBHC CTb. 
CACAOBaTeAbiio:, oGaop oxBaxwesex ijeAbm bck jchahh, nanpaBAenHwx a expo- 
H0MaMH !Ia ee HCCACflOBaHHe. Ona GbiAa anepawe 400 x 3 x 041,0 nexKo c^opMy^ 
AHpoBaHa h nocraBACHa 112 acx xo My nasafl b IlyAKOBCKOH acTpoHOMHiecKcfi 
oocepBaxopnH. C xex nop pyccrae h cosercKHe acxponoMbi cAeAaAH MHorce 
4ab uayvemux axon npoGACMw h noAHjiAH ee Ha noByio nwcoxy. B o 63 ope 
noKasana BeAyman poAb pycoeax h cobcxckhx acxpoHOMOB b afofi B a»HOH 
OGAacXH acxp0CpH3HKH H BBeSAHOH aexpoHOMHH. MbI CXpCMHAHCb K B 03 M 0 JK- 
-:OH noAHoxe oGaopa, Koxopwfl aaKonnen aaMH xapaKxepHCTHKofi coctohhh* 
npoGACMw b iiacxoHigee BpeMa 11 BWTCKaromnx 0 x 0104 a 33434 . Baccl,, ecxecT- 
fieHHo, noAvepKHyxbi xe cxopoHbi npoGACMw n xe eonpocbi, Koropwe hmoot 
oAH3Koe oxHouieHHe k aHBAHay namero HaGAioflaxeAbHoro MaxepnaAa. 

Bxopan rAasa pa 6 oxbi coaepjKHx H3Ao>KeHHe BonpocoB, CBaaaHHbix c ca- 
mhm onpeaeAeHHeM ijBexoBbix noKasaxeAeg 3Be34: oriHcamic annapaxypw h 
HaoAiofleHHH, MarepHaAa, Mexofla o 6 pa 6 oxKn h peAyKijira, bmboa 3bc3ahmx 
seAHHHH. npHBeAeime hx k xax naabiBaeMoR HHxepi,a U nonaAbHOH cHcxeMe, xa- 
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IlpeAHCJiOBHe 


paKTepHCTHKy oiuhGok onpeAeAeunfi h t. n. Bee sxh sonpocb, noxy hhah Becb- 
Ma noapoGHoe ocsenjeHHe, mto bhoahc ecxecxBeHHo, ecAH HMexb a bhay, hto 
H a6AK>AeHH* H HCCAeAOBaHHH CXaBHAHCb HB HOBOM o6o P y fl OBaHHH HOBOH 06- 
repBaxopHH h k xowy ace BnepBbie paspaGaxbmaAacb h npHMeHHAacb cooxBex- 

cTBVioiyaH MeTOAHKa onpeAeAeHHH. 

Tpetba rAa B a npeAcxasAHer co6oh cocxaBAeHHbiii h 3 mh KaxaAor y B exo- 
■„ „o«a,aKAeS ,e,„ P HaA B aT„ ™c»- 3 B =a a a FWmx Ka„Te»H. C„»c«„ 
npeABapHxeAbHWx, H epeAyUHpo B aHHbix SHaneHHH hx nyGAHKOBaAHCb Haifa « • 

npeAbiAyisax Howepax «EK>AAexeHH A6acxy M aHCKOH Acxpo<pH3HHecKOH 06- 
cep B .xo P HH». B 9 Xoh PABBe ABHb., BMecxe c xeM, KpaxKoe onncaHHe h xapax- 

xepwcxHKa KaxaAora. 

B MexBepxofi PAaae coAepacaxcn anaAHs h o6cy*<AeHHe nainepp HafiAKW 

TCAbHOrO MBXepHBAa, HCCAeAOBBHUe nOPAOUJCHHH CBCXa 3 Be 3 A B TaABKXHKe aa 
OCHOBe UBevOBbIX H36b,TKOB 3 B e 3 A- B Hefi ABHb, OCHOBHbie P e3yAbXaXbI, OCBe- 
£1^,0 npocTpaHCTaeimoe pacnp«eac»». » xapaK^p raa..,H,«c.oro no- 
rAOigaionjero BeifiecTBa. 

HaicoHeu,, CAeAyex o6u,„ P Hb,ii chhcok AHxepaxypb!, GoAbwaH Macxb koxo- 
Poh uHXHpyexcH b pa6oxe. Chhcok AHxepaxypbi. xaKHce kbk h oGsop, coctbb- 
2c» hbmh . npoijecce Bb.noAHeHHH seen paGoxbi HpaKXHKa . Hamea o6- 
'cepaaxopHH noKaaaAB, HacKOAbKO noxeano HBAHBHe hoahoh GHGAHorpa*™ 
no abhhoh npo6Ae M e; ohb cAyacnx xo P ou,„m nocoGHeM, ocotao -ean 
npoGAewa «BA*excH npo(J) H AHpy!Oiu > eii h HsynaexcH c pasHtuc c P P 

„L» HeToaaMH, Ka« aro «»«e, m.cto a A6ac T y»aHcKO» 

BxoMy Mbi comah B eAecoo 6 pa 3 Hb,M onyGAHKOBaHHe bxopo cohckb AHxepa yp 
KoxopbiH MOHtex CMHTaTbca noAHbiM AO 1950 TOAa, bk AionHxeAbHo. 

Hacxoamee HccAeAOBBHHe npeACxaBAHex coGoh nepayco ny^wye-y™ 
KpynHyK] paLy, Koxopaa oxaaxb.saex okoao Aecaxua Aex nABHOMepHbix «a- 
(iAIOAeHHH H HCCAeAOBaHHH, BhinOAHeHHWX B AGaexyMaHH, B OTHOCHTCAblH 
HeABBHG opraHH 30 B aHHOH acxpo^HBHMecKOH o6ce P Baxo P HH, Ha rope Kano- 

6hah 1 . 

BbiiioAGeHHio AaHHoro HCCAeAOBaHHH npeAiuecTBOBaAa (a, ornacTH, ujab 
H napaAy C hhm) paGoTa no opraHHsaijHH hoboh oGcepsaxopHH.no ycxaHOBKe 
K HcnbiTaHHK) HaGA.OAaxeAbHb.x HHCxpyMeHxos, no opraHH 3 a U HH HaGAKWHm' 

h HaynHbix pa6oT b Hen. 

YcneuinoMy aaBepiuennio sthx paGox cnoco6cxBOBaAH A P y*Hbie ycHAHH 
Bcero KOAACKXHBa Hamefi o6ce P BaTopHH, Bee hachw noxoporo hbahioxch p 

rSTmynus. npn 6 AH>KaiomHecH k saBepmeiiHW paGoxbi, oTHocamHeca k 3 toU 
npoGaeMe h ocnoBannbie Taraite Ha MiioroiieTHKX luianoMepiiux naGJiioAeHHHx hch 
topmx flpyrax oG-bfiKTOB, c npHMSHeHHeM Apyrax mctoaob. npHHaAAemaT M. A. B 
in a k h a a e i! B. B. H h k o h o b y (cm. b xeKCTe). 



I 
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npeflKCjiOBHe 


thihmmh noMoujHHKaivm aBTopa b cTpoHTeAbcTBe h opranHaayKH hoboh 06- 
•cepBaTopHH iia rope K.a hoOkah. Anrop Bbipa?Kaer cepaeHHyio SAaroaapHOCTh 
BceM hm, oco6eHHo Hie M A. B a m a k h a 3 e — Hbme AOKTopy fJ)H3.-Mar 
HayK, — - coBMecTno c KOTopbiM aBTop npoBOflHA 14 AeT TOMy Haaa/t nepsbif: 
HcnbiTaHHH ycraifOBAenHoro ror^a hoboto TeaecKona, Ha kotopom HajconAen 
Ha6Aio/iaTeAbHbiH MatepnaA, AeruiHH b ocnoBy ^aHHoro HCCAeflOBaHHH. HaKo- 
iieij, aBTop secbMa npHSHaTCAen npotpeccopy MocKOBCKoro TocyAapcTBeHiioro 
yHHBepciiTeTa hmchh M. B. AoMOHocoBa 11 . n. n a p e h a r o aa ero HeH3- 
MeHHbtH HHTepec k ?Be 3 flHoacTpoHOMHHecKHM pa6oTaM Hamen o6cepBaTopHH, 
a TaKJKe h aa 3 aMeHaHHH, cse,\aHHbte hm euje npH 03 HaKOMA 6 HHH c pyKonwcbio 
HacroHHjeH pa6oTbi. 

OtCTH6pb, 1951. 
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rJIABA ITEPBAH 

OB30P PABOT BIO nPOBAEME T AAAKTHHECKOFQ OOrAO- 
UJEHHfl CBETA. COCTOHHHE nPOEAEMbl H BbITEKAKDLIJHE 

H3 HErO 3A4AHH 

§ 1. Bboahmc 3aMC*iannH 

B HacTOBigeH — nepBOH — tabbc HarneS pa6oTbi aanw o630p Ha6AK>ae- 
HHH h HCCAeAOBaHHH no npo6AeMe raAaKTHHecKoro norAonjeHHH cBexa 3B e3A 
h xapaKTepHCTHKa HbiHenmero coctohhhh npoGAeMbi. 

BoGaope noKaaano paaBHTHe pa6o T , npHBeflumx x ycTaHOBAenmo cyuje- 
cTBOBaHHfl KOCMHMecKoro norAoujeHHH cBexa 3Be3A- O-racabUbie naparpaxpbi 
3TOH MtacTH nocBHigeHbi paGoTaM no H3yneHHio oGujero raAaKTHnecKoro rio- 
rAonjeHHH, norAOinem-iH b TeMHbix oGAaitax h H36npaTeAbH0r o norAOigeHHH. 
OnncaHHe pa6oT, yTBepAHBinnx npeflCTaBAeHHe o kaomkobbtom cxpoeHHH koc- 
MnnecKOH norAoujaiouiea cpeflbi, CBH3b MeJKAy oGujhm norAoiacnncM h h 3 6h*- 

paTCAbHbiM norAoigeHHeM, xapaxrep aaBHCHMOcra norAonjeHHH ot AAHHbi boa- 
hm, npnpoAa Me>K 3 Be 3 AH 0 H norAoigaioujeH cpeaw cocTaBAjnor npeaMex Apy- 
rnx naparpa(J)OB aaHHOn rAaBbi. 

Bee 3TO H 3 AO>KeHO noapo6HO C TOH IjeAblO, ITOfibl AOCTaTOHHO nOAHO- 
oxapaKTepH30BaTb coctohhhc Tex BonpocoB, KOTopbie 6yayT aaTpoHyTbi b 
CB 33H c BbiBOflaMH. ocuoBaHHbiMH Ha a H aAH3e h oGcyjKfleHHH naiuero KafaAG- 

r a. 06ej*JKaeHHe coaepjKHTCH b nocAeAHeii rxaBe aauHOH paGo-rbi. K roMy ixe 
npn H3AO(KeHHH aToro MarepnaAa, nonyTHO mm jnpHBOflHM coo6paweHHH, 
oGocHOBbiBaioiijHe nocTanoBKy h nAaH nauinx Ha6AK>aeHHH h HccAeAOBaHnn. 

B HexoTopbix cxyua nx mm ccbiAaeMca Ha p ha pa6oT 6e3 hx oGsopa h 
KpHTHHecKHX saMeiaHHH. Mbi He motah nocTaBHTb ce6e saAanen kommchth- 
poBaHHe Bcex pa6oT, ho aah noAHOTbi o63opa HaM npnxoAHAoeb ccbiAaTbca 
no B03M0SKH0CTH Ha Bee, KaK rAaBHbie, Tax h BTopocTeneHHbie pa6oTbi, OTHO- 
cHiaHeca k paccMaTpHBaeMoH npoGxeMe. Ho, BUKHeiniHe paGoTbi a Te, koto- 
pwe hmmot npHMoe oTHOineHHe k nccAeAyeMbiM hamh BonpocaM, KOMMeHTHpo- 
BaHbx noApoGHee. 

BnoAHe ecTecTBeHHO h aacAyjKeHHo pa6oTbi cobctckhx acTpoHOMOB, no- 
eBHigeHHbie AanHofi npoGxeMe, HrparoT BHAHyio poAb b oGaope. Hx yexeycT- 
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063op pa6oT no npo6neMe 7 

peMAeHHocTb H HflennocTb, hx Beflyigee 3Hanemie hbho BbiCTynaiOT b o6sope,. 
oxsaTbiBaioineM, b o6nieM, ycHAHH acTpoHOMOB ncero aeMHoro rnapa. 

IlocAeAHHK naparpacfi flanHofi rAaBbi HBAsexcii aaKAiOMHTeAbHWM h oh 
coAepasHT o6njyro xapaKTepiic.THKy npo6ACMM raAaKXHnecKoro norAomeHHH, 
cocTOHHHH npodAeMw b nacTosngee BpeMH h BbixeKaiomux oxciOAa 3aAan. 

§ 2. OijHjaa npoGacMa CTpoeHHa FaAaKTHKH 

Oahoh H3 cpyH/taMeHTaAbtibix saAan acTponoMHH Haiunx Anew, kbk Bnpo- 
neM, h acTponoMHH Bcex BpeiweH, sbahctch 3aAana cxpoeiiHfl BceAenHofi. Co- 
BpeMeinibiM HCCACAOBanHJiM, nocBmjieHHbiM aroS BajKHOH saflanc, 3aKAaAMBa- 
Aiicb ocuoBbi c XVIII neKa, KorAa cxaAo bobmojkhwm npnc.rynHXb k bmhc- 
Henmo reoMCTpunecKHx h (pnannecKHX xapaKxepHCXHK 3Be3AHoro MHpa. Ha- 
nas c h c t e M.a t h h ec k h e iiaOAiOAenHH hbachhh 3BesAHoro MHpa npo- 

CTblM H a 6 A IO A a T e A b H bl M MCTOAOM Bbf6opO l IHbIX 3Be3AHbIX nOACTCXOB,. 

acTpoHOMw XVIII Beica 3aA0>KHAii Hayniio-Ha6AiOAaTeAbHbie ochobw aah hc- 
CACAOBamin cxpoenHii Bccachhoh. IlocAe axoro nonbiTKH cosAainm hah hccac- 
AOBanHJi KapxHiiw cTpoensiH BceAemiofi hcxoahah hs na6AioAaxeAbHbix Aan- 
Hbix, a He xoAbKo H3 yMoapHTeAbHbtx ochob, Kai< 3x0 HMeAO Mecxo npeJKAe. 

CaMO co6oio paayMeexcjx, mto bosmo>khocth iioaoGhmx HccAeAOBaHHH or- 
paHHHHBaAHCb HeHoGesKHWMH ynpoiyaioajHMH npeAnoAOJKeHHHMH, Koxopbie 
AonycKaAH paBHOMepnoe pacnpeAeAenne 3B63A b npocxpaecxBe, paBencxBO 
a6coAi<mibix bcahmhh 3Be3fl h noAnyso npoapaiHocn Me*3Be3j- 
Horo n p o c t p a h c x b a. BnponeM, HecocxoHxeAbHpcxb AByx nepBbix 
npeAnoAo?KeiiHH 6waa BCKope BCKpbixa, hto 3acxaBHAo BHAOH3MeHHXb, a 3a- 
tcm h BOBce OTBepniyxb hx. MnoronHCAemibie h MHoroo6pa3Hbie pa6oxbi, 
ocyigecTBHBuineca b XVIII h XIX cxoacthhx, a Tai«Ke h b nepBbie Aoa-xpH 
AecnxKa acx Hauiero Bena, ripnaeAH acxpoHOMOB k KonyenyHH «OcxpoBHoii 

BCeAeHHOH» H K COBpeMdHHOH MOACAH HaiUeii 3Be3AH0ii CHCTeMbl TaAaKXH- 

KH, Koxopbie cnpaBeAAHBO npH3HalOXCH 3a OCHOBHbie AOCTH2KCHHH 3Be3AH0H 
acxpoHOMHH iiauien snoxn. 

©yHAaMeuxaAbHoe ananeuHe hmca <paKT ycxaHOBAenna B. T epmcAem 
h B. H. C x p y b e (FlyAKOBCKaa oScepeaxopHu) raAaKTHnecKOH KoHyeHT- 
paynn 3B03A h o6x)HCHeniiH c noMOiybio nocAeAHen BHAHMoro HBAeHHH IMUe'H- 
Horo riyTM- 3 tot peoyAbxax BbixenaA H3 KponoxAHBbix h o6uiHpnbix HCCAe- 
AOBaHHii BHAHMoro pacnpeAeAeHHji 3Be3A. 

rioACHCXM HHCA3 3Be3A AO A3HHOH BHAHMOH BGAHHHHb! CAyjKHAH np» 
3TOM OAHHM H3 QCHOBHMX MCXOAOB H3yieHHH 3Be3AH0rO MHpa. 

rioACMeXbl H npHBeAH K BaJKHblM BbIBOAaM O XOM, MTO HHCAO 3BC3A B03- 
pacxaer co aneaAHoli bcahhhhoh MeAACiinee, hcm axo MorAO HMexb MecTo npH 
paBHOMepnoM pacnpeAt'AeHHH 3Be3A hah npH no ah oh npo3paMHO- 
cxii KOCMHHecKoro npocxpaHCTBa. 3 xh bmboam hmcah 6oAb- 
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I’jiaBa nnpBaa 


moe BAHHHHe Ha nocAeayiomHe HccAeaoBaHHH, h6o ohh 3acT3BHAH npHSHaTb 
HepaBHOMepHocTb pacnpefleAeHHH bbcba b npocTpaHCTBe h, BMecTe c TeM, hx 
H eoflHHaKOByio cneTHMOcTb. Ohh 6wah hcxoahmmh b 3Be3AH0-aerp0H0MHHe- 
ckhx HCCAeAOBaHHax nocAeAyroiuero nepnoAa, npHBeAtUHx k cosashhio moac- 
AH C(})epOHA3AbHOH BCeAeHHOH, HaH6oAee pa3BHT3H KapTHHa KOTOpOH 6bIAt5 

AaHa b ABaAijaTbix roAax narnero ctoacthh. Mojkho cKaaaTb, hto sra KapTH- 
iia HBHAacb HToroM ycHAHH MHorHx acTpOHOMOB, HbH HCCAeAOBaHHH onnpa- 
AHCb, B OCHOBHOM, Ha nOACHeTbl HHCeA 3BC3A pa3AHHHOro BHAHMOTO 6AeCKa H, 
BMecTe c TeM, — Ha MaTeMaTHHecKne cooTHomeHHH MCJKAy noCAeAHHMH h He- 
kotopwmh (JiyHK^HHMH, xapaKTepHsyioujHMH pacnpeAeAeHHe 3Be3A ((pyHKIJHH 
3BC3AH0H nAOTHOCTH H (|)yHKUHH HaCTOTM paCIipeAeAeHHH a6cOAIOTHMX BC- 

ahhhh). 

Ho H3BeCTH0, HTO CtpepOHAaAbHaH MOACAb BcCACHHOH, XOTb ee H MOJK- 
HO paccMaTpHBaTb KaK BaaiHoe AocTHHieHHe KAaccHHecKofi 33e3AHOH acTpoHo- 
mhh, — He nepeAaeT b tohhocth hcthhhoh KapTHHbi crpoeHHH TaAaKTHKH. 
rioCAeAHHH Ha CaMOM A^Ae HMeeT 3 HaiHTCAbHO 6oAee CAOKHOC 
CTpoeHHe. B Ha 3 BaHHofi *e moacah crAaateHH iiecTHue b h A h m m e 
HcpaBHOMepHocTH cTpoeHHn Machhoto IlyTH. 3 to CTAaHSHBaHHe 
npOHCXOAHT BBCACHHeM OAHOTO o6ujerO 3aK0Ha H3MeHeHHH nAOTHOCTH. Ho, 
Tenepb ctbao coBepuieHHo 6eccnopHbiM hmchho to, hto hcbo3mojkho npeACTa- 
BHTb oahhm o6ihhm 33KOHOM H3MeHeHHe nAOTHOCTH 3Be3A b npocTpaHCTBe, 
TaKJKe KaK h hx pacnpeAeAeHHe no cbcthmocthm. KapTHHa, 6oAee npn6AH- 
HcaKHjjanca k HCTHHe, MonieT 6biTb nocTpoeHa ah nib npH yneTe t o h k h x 
cTpyKTypHbix ooo6eHHocTek Hauiero 3Be3AHoro MHpa, a tikhcc n 
HeKOTOpbIX HOBbIX a B A C H H 5, OCBeUjaeMblX HOBefimHM paSBHTHeM 3Be3A- 
HOH aCTpOHOMHH H aCTp0(J>H3HKH. 

B CBH3H C 3THM, C paSBHTHeM HOBOH 3BC3AHOH aCTpOHOMHH, CT3AH OTKa- 
3blBaTbCH OT nOKCKOB HOBbIX 06 lIJHX aHaAHTHHeCKHX BbipaBKeHHH 3aK0Ha npo- 
CTpaHCTBeHHOH nAOTHOCTH 3BC3A H, Hao6opOT, HaMeTHAOCb CTpeMAeHHe Haxo- 
AHTb OTAeAbHbie HHCAeHHble SHaneHHH nAOTHOCTH B p a 3 A H H H bl X H a- 
IipaBAeHHHX H Ha pa3AHHHbXX paCCTOHHHHX OT CoAHija. 

HaUIH 3H3HHH O CTpoeHHH TaAaKTHKH 3 HaHHTeAbH 0 o6oraTHAHCb B nep- 
boh HeTBepTH Texyiiiero ctoacthh. FIpHMeHeHHe hobwx mctoaob onpeAeAeunx 
pactTOHHHH AO UiapOBblX 3B63AHWX CKOnAeHHH A3AO B03M0>KH0CTb OHepTHTb 
BHeuiHue rpaHHabi Hauien 3 bc3ahoh cncTeMbi h yKasaTb na BHexjeHTpaAbHoe 
noAOJKeHHe coahchhoh CHCTeMbi b TaAaKTHKe. FIocACAHee o6cTOHTeAbCTBO npo- 
THBOpeHHAO KAaCCHHeCKOH MOAeAH, HCXOAHIHefi H3 CHMMeTpHHHOrO HO OTHOIUe- 
HHKJ k CoAHijy pacnpeAeAeHHH 3Be3A. 3 tot pe 3 yAbTaT, a TaKaxe h pha pa- 
6ot, noKa3aBuiHX, hto xjeHTp bhahmoto pacnpeAeAeHHH HpKHX 3Be3A He coBna- 
AaeT c ijeHTpoM bhahmoto pacnpeAeAeHHH cAa6wx 3Be3A» 3acTaBHAH o6paTHTb 
BHHMaHHe Ha npoHHe b h j k m w e CTpyKiypHwe HeoAHopojHo 
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Oi’j.'iop patSor no npoojEBwe 9 

• 

"C t if iiamero 3Be3AHora Mtipa, yraepAHB, bmcctb c tbm, tiokhthh Mccthow 
CKCT eMW H 3Be3flHMX Of'jAaKOR MacHHOIO riyTH. 

Oah3KO, 3th noHHTHH, a oco6chko, pa/i. Apyrtix uptvicT-s ;; achm ii h aah 
H bix o xapaKTepHCTHKax FaAaKTHKH (paccTOMHHH, pa3Mepbi, crpyKTypa, pac- 
noAoiKeHHe oahothhhmx 06 'beKTOB) aoAjKHW 6 hah 6 biTb nepecMorpeHM i; 

CBfl3K C HOBblM OTKpblTHCM, HMCBIHHM anOXEAbHOe 3HaHeHHe, OTKpblTHCM 

h AOKaaaTCAbeTBOM cymecTBOBairaa norAoigenaa ceera 311034 « 

raAaKTHMecKOM npocrpancTBc. 

3to OTKpMTHe norpeSoBaAo nepecMOTpa bbtahaob na CTpoeime faAaKTH- 
kh h, oco6emio, — nepeosjeuxy raAaKTunecKnx paccTOBHHH, hto hobackao 3a 
•Co 6 ofi HHTCHCHBHOe pa3BHTHC 3Be3AHO-aCTpOHOMH<ieCKHX HCCACAOBaHKH,. flt>- 
•CACAHHe BbIpa3HAHCb B OrpOMKOM KOAHHCCTBe HOBbtX pa 6 oT no HSVneHHIG 
KocuHiecKoro n o r a o in, e h h a hah cTpoeima FaAaKTHKH c y h e- 
tom norAoigeHHH c b e t a 3 bc3a b weft. 

§ 3. HaKonACHHe AamiNX, npOTHBOpenaijgHx npeflCTaBAeHHio o boahoh 
npoapannocxH kocmhucckoiq iipocTpancTsa. Koc.MHner.Koe norAonjenme 

CBCTa 3BC3A 

Euje ao cepeAHHbi npouiAoro Bena nepBbtS AHpeKTop cAaBHofi pyccKOH 
o6cepBaTopHH b FlyAKOBe B- H. Crpyse oahhm hs nepBbix npeflnoAoacHA 
•cynjecTBOBaHHe norAorijeHHH CBeTa b MeH<3Be3AH0M npocTpaHCTBe, oyeiiHA ko- 
AHnecTBeHHbiH atfxpeKT norAoujeHHfl h nonwTaACH bmbccth ripocTpancTBeHHoe 
pacnpeAeACHHe 3Be3A c. yn e t o m n o r a o uj e h h h f 1531. TeM caMbiM 
oh onepeAHA coBpeMeHHyio eMy Hayxy Ha i£eAoe cTOAeTHe. 

no cyTH AeAa, B. B. C t p y b e BnepBbie pa3pa6oTaA h ctpopMyAHpo- 
BaA MaTeMaTHHecKyio TeopHio Me?K3Be3AHoro norAomeHHH. 

LcAII AO^iyCTHTb, HTO CjlVHKyHH nAOTHOCTH IlOCTOHHHa, T. e. 

D(r) — const, 

a HHTeHCHBHOCTb H3AyHeHH3 3Be3Abt HBAHeTCH (JjyHKHHeH paCCTOHHHB C.AeAy- 
louiero BHAa: 



to AerKo npHATH k cooTHomeHHio aah mhcca Bcex 3Be3A AO HeKOTopwx AByx 
3 HaMeHHH BHAHMOH 3B. BeAHHHHbi: 

log AT ( m ) = logN(mo) + 0.6 (m — m 0 ) 

AnaAH 3 fKe HMeBiUHXCH yjKe ko BpeiwenH C t p y b e 3 Be 3 AHbix noAcne- 
TOB BbIHBHA 6 oAbUIHe CHCTeMaTHHeCKHe OTKAOHeHHH Ha 6 AK)AaeMbIX HHCeA 
3 B 63 A ot TeopeTHnecKHX 3 HaneHHH (nocAeAHHe 0 Ka 3 biBaAHCb 6 oAbnie). C t p y* 
b e ctoha nepeA ahacmmoh: ah6o oTKa3aTbcn or npH3HaHH« nocTOHHCTBa 
(JiyHKijHH npocTpaHCTBeHHofi nAOTHOCTH, AonycTHB naAeHHe nocAeAHefi bo 
B cex HanpaBAenHHX ot CoAHHa, ah6o — cnecTb He BbinoAHHioujHMCH CTporo 
jJlOTOMeTpHHeCKHH 33 KOH KBaflpaTa ofipaTHOro paCCTOHHHH, T. e. AOnyCTHTb 
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10 TjiaBa rrepBaa 


HenoAHyio np03paHH0CTb MeiK3Be3flHoro npocTpaHCTBa. CoBepmeHHO pe- 
30HH0 KpHTHKyH B3TAHA Ha BOSMOJKHOCTb CHMMeTpHHHOro no OTHOUieHHK) K 
CoAnyy nafleHHH iiaothocth, t. e. BbicTynaa npoTHB yeHTpaAbHoro b 3Be3A- 
hom Mitpe noAO>KeHHH CoAHya, C t p y b e npH3HaA cyiyecTBOBaHHe hckoto- 

pOrO OCAa6AeHHH CBeTa B Me}K3Be3AH0M npOCTpaHCTBe: «... HHTeHCHBHOCTb 
CBera yMeHbiuaeTCH b ooAbmen nponopyHH, neM no 3aK0Hy o6paTHbix KBaApa- 
tob paccTOHHH«» h A-aAee: «H3 Bcex 3thx paccy>KAeHHH a HaMepeH yrBepH?- 
AaTb, MTO MbI OTKpblAH HBAeHHe, B KOTOpOM OCAa6AeHHe CBeTa 3BC3A HCCOM- 
HeHHO npoBBAaeT ce6a», t. e. «... cytyecTBveT Henan noTepn CBeTa, skcthhk- 
yHA, npH npoxojKACHHH CBexa b He6ecHOM npocTpaHCTBe». 

HaynHoe npeAnoAOJKeHHe pyccxoro acTpoHOMa B. H. C t p y b e, BbicKa- 
3aHHoe hm cto c ahiuhhm AeT HaaaA, Tenepb AOKa3aHo, a ero oyeHKa BeAnnnHw 
norAoiyenna yAHBHreAbHO tohhb aah Toro BpeMeHH. TaKHM o6pa30M, mh HMe- 
eM acao He npocTO co CAynaHHofi AoraAKOH hah Heo6ocHOBaHHbiMH, iiohth CAy- 
HaHHbiMH Bbici<a3biBaHHHMH, KaKOBbie 6wah xapaKTepHbi AAH X a A a e h a 
[521!, LLI e 3 o [406] h Apyrnx, a — c HacToaiyHM OTKpbiTHeM, yTBepAHBUiiiM 
npHopHTeT pyccKOH acTpoHOMHH b ashhom Bonpoce. 

3HannTeAbHO no3>Ke, — cnycTH ABa-TpH AecaTKa AeT, mwcab o tom, mto 
Men<3Be3AHoe npocTpancTBo ne aBAaeTca BnoAHe npoapanHbiM h b HeM HMeiOT 
MecTo pacceaHHe h norAomeHne CBeTa 3Be3A, BbicKa3biBaAacb co ccbiAKaMH 
Ha HOBble AaHHble, OTHOCHBUIHeCH K Ha6AK>AeHHK> 3MHCCHOHHbIX AHHHH B 
cneKTpax AH<pcpy3Hbix TyMaHHocTeS. B stom oTHomeHHH 6oAbinoe 3HaneHHe 
HMeAH BecbMa paHHHe aa6AiOAeHHa C e k k h [857], XarrKHCa [561] h 
CD. A. EpeAHXHHa [27, 28, 29, 30], a ranine 6oAee no3AHHe — K h a e- 
p a [596] h Apyrnx. Xoth euje b HanaAe XIX Bexa Ha B03M0»5H0CTb kocmh- 
necKoro norAOiyeHHa vxa3biBaAH b cbh3H c HAeefi o 6ecxoHenHocTH BceAeH- 
HOH H (paKTOM KOHeHHOH apKOCTH HOHHOrO He6a (Tax Ha3b!BaeMbIH (pOTOMCT- 

pHnecKHH napaAOKc [730]), — AKiiib ipyHAaM'eiiTaAbHbie HCCAeAOBaHHa B-5I.. 
C t p y b e bhahmoto pacnpeABAeHHa 3Be3A> BbtnOAHeHHbie hm b copoxoBbis 
roAax, h cneKTpaAbHbie HCCAeAOBaHHa pyccKHX h 3apy6eJKHbix acTpoHOMOB,. 

npoBeAeHHbie 3 HaMHTe.\bHo no3?xe (1864— 1894 it), mojkho cHHTaTb cepb- 

eSHblMH HaSAlOAaTeAbHbIMH AaHHbIMH, KOTOpble yKaSbIBaAH Ha HaAHHHe MeJK- 
3Be3AH0H norAomaioiyeH cpeAbi. 

Mto -K acaeTca (pOTOMeTpanecKoro napaAoxca (napaAOKca OAb6epca),. 
oh npHBAen k ce6e BHHMaHHe CD. SHreAbca, ocTaBHBiiiero HaM CBoe bm- 
cKa3biBaHHe no 9TOMy Bonpocy ( «/[HaAeKTHxa npHpoAbi», CTp. 221, h3A- 

1949 r.). 

B BbimeAHiHX b 1912 r. nocMepTHbix «y>ieHbix 3anHCicax» B. T epni e- 
a a [536] onncaHHbie hm cBeTAbie h TeMHbie TyMaHHocTH TaxsKe toakobbahciv 
Kax yxa3aHHe Ha Me?K3Be3AHyio cpeAy- 

M. B O A b (p, HMH KOTOporO TaK HaCTO CBH3bIBaAH C nepBbIMH OTKpbl- 
THflMH HBAeHHH raAaXTHHeCKOTO norAOtyeHHH, Ha caMOM AeAe TOAbKO fc 
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1890 rofly, o6irapy>ixHi; TyMaimoCTb, cxaBmyio bhocacacxbhh H3BecxHOH no# 
Ha3BaHHCM CeBepHOH AwepIIKH, CKAOHHACH K MbICAH O IIOrAOIIjeHHH. Bnpo- 
HeM, ero BbICKa3bIBaHHH COnpOBOIKflaAHCb, BMeCTe C. TeM, CCpbe3HbIMH COMHC- 

HHflMH [10181. Amilb P 9 H H a p «, HO XOJKG SHaHHXeAbHO H03H<e C T p y- 

B e, R 1894 r., lie K.OACflASICb Ha3bIBaA TeMHbie o6AaCXH C AeC])HIJHXOM 3Be3A 

b co3Be34HH 3iweeH0Cua n o r a o ijj a 10 ijj h m h m a c c a m h, «oxceKaioiijH' 
MH CBCT OT ... 3BC3A, HaXOAHIIJHXCJI 3a HUMH» [7591; CM. TaKJKe [4111. 

Pacnpocxpanemno mmcah o hbahhuh b kocmkhcckom npocxpancTBe Macc 
norAoiyaioinero cbct Beiyecxp,a cnoco6cTBOsaAa pa6oxa Bapnapaa no c|'o- 
TorpatJiHpoBaHino Machhofo 1 lyxn, npeAnpHiHiraa hm b 1889 ro#y b Ahk- 
ckoh 06cepBaTopiiH, npoAOAaseHTiaa a ax cm b Hcokckoh o6cepBaxopKK h b 

o6cepBa’ropnH na rope Bhabcoh 1298, 299, 300, 301, 302, p03, 3061 h 3aK0H- 
HenHajr r sisa/maTbix roaax naniero ctoacthh nocMepTHWM H3.a;aHHeM noAy- 
HHBiuero iiinpoKyio u3B«cthocti» AxAaca H36paHHbix ynacTKOB MAeHHoro fly- 
th 1 13091. BcAHKOAennwe (JiOTorpatftHK MAeworo TlyTH AaAH BapHapay 
ocHosaHHc yTBepatflarb, mto, napHAy c o6a8ctjimh AeScTBHTeAbnwx AC([)hiihtob 
3Be3fl, hmciotcw h cKonACHHJi TeMiiwx, norAonjaimtpix Macc [304, 305, 307, 
3081. PaGoTbi B a p h a p A a neAbsa pac.cMaxpuBaxb kek 40Ka3axe.\&cTBo no- 
rAomemiH, ho ohm npuCaBHAH mhopo nauiHM AiianHiiM o BepoimioM pacnpe- 
AeACKHH noi Aoiflaioigero BemecxBa b ynacxKax Machhoto FlyxH. 

Pyccimfi acrpoi-ioM i. A. 1 hxob 1155, 156, 157, 158, 159, 160, 161, 
1621 nrsAfiexcM nnonepoM HCCACAOBaHnS, coAepwaujHx rionwxKH c6napy?KHTb 
MeJK3Be3Anoe pacc.ejiuiie cuexa nyxeM KOM6HHHpoBaMHbix naCAiOAemiH b pas- 
Hbtx cbcto-c|)h A bxpax. Fle.pBbie h 3 ero pa6ox ony6AHKOBanbi b Konne nponiAo- 
ro h b nauaAe xeKyirjero ctoacthh. 

/[pyrtte anaAorHHHbie HCCAeflOBaiiHH [720, 721, 722, 723, 724, 9/11, Ha- 

xoABigHecH b ripn6AH3HxeAbHOM cooTneTCTBHH c HAecil Aparo HAH H b IO- 

x O H a 2 , Rbipa>Ka»OlUeH B03M0>KH0CTb OXKpblTHH KOCMH'leCKOI’O paCCe/IHKH 
cBeTa nyTeM naf)Aio/(,eHH>i aaxMenHH He6ec,iibix xeA b pasAHMHbix /(AHiiax boah, 
6wah onyOAHKOBanbi y»te ne panbine 1908 r. Thxob 6ma, Biaecxe c xcm, 
Han6oAee peiunxeAen b cyjKfleriHHx o cynjecxBOBaHHH norAOigenHH h Han6oAee 
nocAeAOBaTeAen b cooxBeTcxByiom,Hx HCCAeAoeaHHHX. 

1 H3«aiii!i>ift cpaBHHTCJibHO neflanao Axjiac Maeraoro Ilyra P o c c a [778] 
aeaaeT ero aBxopa npoaojuKaTeaeM npeAnpunHToft BapnapflOM paSoTH. YMecx- 
ho xyx-JKe yKaaaxb na peayjibxaTbi Baa«e h Mhukobckoto [288], nan 
na coBpeMcaaoe pauBimre <J)OTorpa<J>HHecKHX pa6ox, KaK cpeflcxBa HCcjieflOBaHHH 
tohkhx cTpyKxypiibix ocofiemiocxett 3 bg3ahwx srapoB h BMeCTe c TeM, Ha aocTHHte- 
hhh A. A. K a ji h h a k a, B. H. KpacoBCKoro h B. B. HiiKOHOBa 
|75], unit na HOBeiiiuee n Beciawa Baiitnoe cpe;(cxBO, cuywamee xoft we uejra. 

2 H/jen fibuia Bbicitaaana b nucbMe H b w t o h a k ®ji9MciHjy 
(1691 r.) BMecxe c npocbSofl HafinioflaTb 3aTMeiiHH cnyxHHKOB lOnmepa ajih bhhc- 
HeiiHH B03M0JKHMX H3MeneHnfi pBeTa nepeA hx HCHe3HOBeiiHeM b TeiiH. Aparo 
>ice npeAJiaraa iiafijuoAaTb ripoxoiKAeiine TeiiH cnyTHHKa no AHCKy, AonycnaH B 03 Mow- 
HOCTb oSHapyiKeHHH hbctiioh KaftMw Boapyr KpyjKKa TeiiK. 06a poAa Ha6;noAeHHK 
Aajui OTpiinaTOJibHbiH pe.'iyjibxax. 
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1 2 TjiaBa nepsaa 


HyJKflO OTMCTHTb H TO, HTO HOBble HflCH H Cnocofibl T H X O B a BHa- 
■laAe 6wah BCTpeneHbi xpHTHnecxH 3apy6e>KHbiMH acTponowaMH. HeKOTOpbie 
H3 OOCAeAHHX nbITaAHCb o 6 l>HCHHTb pC3VAbTaTbI T H X O B a HHCTO KHCTpy- 
MeHTaAbHblMH H aTMOC(J)epHb!MH JipHHHHaMH [747, 572J. OflHaKO, nOCAeflOBa- 
TeAbHbie H o 6 CTOHTeAbHbie HCCAeAOBaHHB T H X O B a BCKOpe aaCAyjKHAH BCe- 
o 6 iyee npH3HaHHe. 

B onyGAHKOBaHHbix T h x o b bi m pa6oTax 6oAee nosanero BpeMeHH 
(1910—1912 rr.) mm BCTpenaeM npoaopAHBbie Bbicxa3biBaHHJi He TOAbjto o 
cyiyecTBOBaHHH norAoiijeiiHa, no m o bo3moh?hmx HCTOHHHxax, npHpofle h Me 
TOfle ero o6HapyaceHHH h HayneHUH (xpoMe yxaaaHHwx Bbime pafioT cm [163, 
164, 165, 1661), He roBopfl o tom, hto ero nepBbie Bbicxa3biBaHHH b noAbay 
pacceaHHa CBeTa b Me>K3Be3AH0M npocTpaHCTBe othochahcb noKa euje k 
1896 roAy, KorAa oh, 6yAyHH eryAeHTOM MocxoBCKoro V HHBepcHTeTa, nHcax 
cTyfleHHecKoe coHHHeHHe, pe3yAbTaTbi KOToporo 6 mah ony6AHKOBaHbf AByMa 
roAaMH rio3JKe [155], FlepBOH axcnepHMeHTaAbHOH ochoboh, nocAyHSHBinefi 
r. A. T H X O B y AAB HCCACAOBaHHH MeJK3Be3flHOro paCCeHHIIH, 6bIAO epaB- 
HeHHe cpaa xoAe6aHHH ahhhh b cnexrpax cneKTpaAbHO-ABOHHbix 3Be3A- 0Ta 
saAaHa aaHHTepecoBaAa h axaAeMuxa A. A. BeAonoAbCKoro, xoTopbift 
B TCHeHHC OKOAO 3-X ACT Co6paA B riyAKOBe, AAH 3TOH UCAH, AO 200 CneKTpO- 
rpaMM cneKTpaAbHO-ABOHHbIX 3Be3A [23, 24]. 

B pa 6 oTe 1905 roAa I\ A. Thxob nncaA: 

... «Eige c 6 oAbuiHM npaBOM mw Mo>KeM AonycTHTb cyiyecTBOBaHHe ahc- 
nepcHH b MejK3Be3AHOM npocTpaHCTBe, Tax xax b neM mmcahmo npwcyTCTBHe 
pa3pe>xeHH0H MaTepHH» (11561, cTp. 2). 

Thxob, ohcbhaho, yjxe TorAa OTAaBaa AaHb cao?khocth CTpyxTypw 
namero 3Be3AHoro MHpa, nncaA Taxjxe: 

<'v5aAbHeSmHM iuaroM Chao 6 w BbiacHeHHe Toro, HacxoAbxo cbohctbs 
npocTpaHCTBa oAHHaxoBbi no pa3HbiM HanpaBAeHHHM. Bcero eerecTBeHHee 
OHiHAaTb, HTO pa3AHHHe CBOHCTB B03M0)KH0 npH CpaBHeHHH nAOCKOCTH MAeH- 
noro nyTH c HanpaBAeHHeM nepneHAHxyAHpHbiM x Hefi» (TaM >xe, CTp. 73)^ 
h hto euje aaMenaTeAbHee: 

«KpoMe pa 3 AHHH« onTHMecKHX cbohctb npocTpancTBa npa nepexoAe ot 
I 1 A 0 CX 0 CTH MAeHHOTO nyTH X ero OCH, B03MOJKHM MeCTHble H3MeHeHHH BCAeA- 
ctbhc npncyTCTBHH orpoMHbix Macc ra30o6pa3HOH MaTepHH» (cTp. 73). 

Oh cnpaBeAAHBo aaHBAHA, hto «o 6 m.enpHHHToe MHeHHe 06 oTcyTCTBHH 
AHcnepCHH b MeJK3Be3AHOM npocTpaHCTBe ocHOBano Ha acTpoHOMH necxnx na- 
6 AK>AeHHHX, He o 6 AaAaioiijHX AOCTaTOHHOH TOHHOCTbK) aah pemeHUH aToro 
Bonpoca» (cTp. 89) h npeAAaraA ijeAyio nporpaMMy HccAeAOBaHHH, nponaraH- 
AHpya npn stom HAeio pacnpocrpaHeHHH Ha 6 AiOAeHHH c 3epxaAbHbiMH TeAe- 
CXOnaMH... «B PoCCHH, OCo 6 eHHO B K)JKHbIX UIHpOTaX...», 3a«BAHH TVT >Ke, HTO 
... « 6 biAO 6 bi b Bbicuiefi c.TeneHH BasxHo, hto 6 m HCCAeAOBaHHeM Ancnepcuvi 
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npocTpancTBa aaHHAHCb n spyrne oOcepBaTopHH, HMeioiyHe aa» yroro Heo6- 
X 04 HMble HHCTpyMeHTbI» (cTp. 74). 

Bee arc 6 mao nanHcano b 1905 rosy. Tenepti, c ypoanji, KOTOporo 40- 
CTiirAo pasBHiiic AaHHofi npo6AeMM, mu moikcm noAHOCTbio onenuTb rAy6n- 
Hy h npoaopAHoocTb nnonepcKHx HCCAeaoeaHHH, BbinoAKeHHbix BbiflaiorijHMca 
pyccKiiM acTpoHOMOM F. A. Thjob w m noABeKa tomv ffasafl. 

AioftonbiTHo oanaKOMHTbca tnje c HeKOTOpMMH spyrHMH ns Bb;eKa3MBa- 
HUH F. A. 1 H X .) B a, HO l)T:KIC!imHMHCa X 1910—1912 roaaM. 

«Her coMHenHH, >rro b kocmuhcckom npocTpaHCTBe... HaxoflHTca b rpo- 
MaAHOM KOAHBeCTBe MCA K He HaCTHIJbl oflblKHOBeHHOH MaTepMH. ,Z[oCTaTOMHO 
vKaaarb 4 aj? aroso Ha aBAemie oaAaioiijHx 30034 h Ha HenpepwBHoe pacccu- 
BdHHC Be)U,eC TUB KOMCTHbJMH XBOCTaMH... Bee STM MaCTHIlH TSS HAH HIiaHC OC- 
AA6AHIOT H 3aAepH\HBaH3T CECTOBMe BOAHbl Ha HX njTH... IlorAQfflejlHe CBeTa 

b npocTpaHCTBe we iioaaokht, noaroMV, HHxaxoMy coMHeHHio...» ( 1631 , exp. 4 ). 

/(aAe.e: 


«HeT coMHeoMM, mto epeAH MacxHU KOCMHHecKOH nbiAH cviiiecTByioT Ta- 
khc, AHaMerp Koropbix 3H a 1 ! HTeAbno MeHbHie aahhm boahh. 3th nacTHL^b? 
AOAHSHbt, cACAOBareAbno, BMabiBaTb AH«lHj!paKnHonnoe (reoMCTpHnecKoe) no- 
rAoigeHHe cBexa, a hotomv c yuiecTBOBamie ero He noflAe>KHT co,MHeHHio...» 
(Taw ace, crp. 6). 

H. HaKOHen,: 

«B KOCMHHecKOM npocTpaHCTBe cym,ecTByer paciibiAeHHe ceera MeAbHaii- 
I1IHMH MaCTHUaMIl. V BeAHHHBaJOIUeeCH C VMeHbmeHHeM AAHHbl BOAHbI)> ([164],, 

CTp. 105), hah: 

«HaHACHw vxaaaiiHa 11 a norAOijjeHHe b npocTpaHCTBe > AbTpa^HOAeroBWX 
AyMefi (0.380 |0, ftbic rpo HCMe 3 a 10 iJU.ee c yBeAH'ienHeM aahhm boahw» (11651, 

CTp. 128). 

LJuTiipoBaimoe noKasbiBaer, hto pa6orbi T h x o b a o3HauaAH nocta- 
hobkv ashhom ripofiAeMbi, a 3aTem h ee hoboc ccsCTOHHHe, xapaKTepnayeMoe 
pa3pa6oTKoir hoboto nyTH, BCAyiijero k ee KccAeflOBaHHio. 

T If X O B JlpHlUeA K OTKpbtTHIO 3BA6HH3, HMCBUlerO BHOCACflCTISHH 60 Ab- 

uioe 3riaMeiine b .a.eAe nayMenHa iiepeMeHUbix 3Be34, a BbicKaaanubie hm mmcah 
O B03M0>KHGM Me2K3Be3AHOM paCCCHHHH CBeTa H nOIIMTKH oOliapyJKHTb HOCAefl- 

Iiee, Bbi3BaAH b 1908- 1909 rr. OJKHBACHnyK) AHCKyccmo, b KOTOpofi npHHH- 

MaAH VMacTHe IT H. .A c o e a c b h 4 pvrne 192, 93, 971, 539, 636, 7471. 

3tb Ahckvcchh uMexa bahbhhc na 3apy6e?KHbix acTpoHOMOB h paciunpHAa hx 
yCHAHB BbIHCHHTb BOllpOC O HSAHMHH HOrAOIgeHHA paSHMMH cnoco6aMH H Ha 

paaAHMHbix iieOeciibix oO'bexTax 1702, 383, 3841 i , 


I 


1 f. A. Thiob uHcajf no axoiviy noBo^y ynse b 1910 rosy: «... nafiseHHbie h 
ony 6 jdi k o.u a b Hbi e mhok> pesyabTara BM3BanH mioro hccjic;iob;ihhh b Pocchh h 3a 
rpaHMucH. Boiipoe HBVHaercH u KpHTHKyerea c pa.aibix tomck 3peHBM> ([164|, ctp.. 
105). 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 


1 4 fjiaBa nepBaa 


HHTepecHo, a-ro npn stom CTaAH paccMaTpHBaTb Bonpoc o bo3mojkhom 
cyujecTBOBaHHH MexeopHHx Macc b Me>K3Bes^HOM npocTpaHCTBe [7881, 
Ha hto yKa3WBaA caM Thxob b ^THpoBaHHbix pa6oTax. 3to AonyujeHHC 
H B HaiUH AHH HcnOAb3yeTCH He TOAbKO npH o6iyefi TpaKTOBKe BOnpocOB, HO 
H B npaKTHHeCKHX ^AHX, Kan HCXOAHOe AAH BbIHHCAeHHH paSMepOB HaC.THHeK, 
MaCCbl, HAOTHOCTH MeSK3Be3AHOrO BeigeCTBa H T. n. 

PaGoTaMH, KOTopbie mojkho 6mao paccMaTpHBaTb KaK coAepmaujue npa- 
mwc yKa3anHa Ha cyujecTBOBaHHe Me>K3Be3AHoro TBepAoro nwAeBoro Beine- 
CTBa, cnoco6Horo pacceHBaTb h norAoujaib cbct 3Be3A, c.AeAyeT npH3HaTb hc- 

CAeAOBaHHH 1908 1909 rr, B KOTOpbIX pa3H0CTH B OTHOCHTeAbHbIX HHTeH- 

CHBHOCTHX B (pHOAeTOBOH H3CTH CneKTpa pHAa 3BC3A TOAKOBBAHCb KaK BCp- 
<peKT Me>K3Be3AHoro pacceanHa, h Te (toto me nepHOAa h 6oAee no3AHHe), b 
KOT opbix 6wao HOKa3ano yBeAHaenne noKa3areAeH ^eTa 3Be3A, c yMeHbtue- 
HHeM Co6cTEeHHI)IX ABH-'KeHHH, T. e. — C YBeAHHeHHeM paCCTOHHHH (cm. pa6o- 

Tbi [591, 592, 593, 595, 606, 607, 608, 258, 701, 377], epeAH KOTopbix OCO- 

€eHHo BavKHbi nepBwe neTbipe, npHnaAAeasamHe KanTeHHy). PeayAbTa- 
tm SToro nepHOAa, KOHeaHo, He MoryT htth b cpaBHeHHe c pe3yAbTara- 
MH, KOTopbie OCHOBaHbl Ha COBpeMeHHbIX HaM 3H3HHaX O 3Be3AHbIX Be.\H- 
HHHax, paccToaHHax, acachhh 3Be3A Ha ruraHTbi h KapAHKH, HMeioujeM CTOAb 
6oAbinoe 3HaaenHe b HHTepnpeTa^H u,BeTOB h t. n. Ho, mbto jaiecKot 
3HaaeHHe hx coxpaneHO noHMHe. 

EcTeCTBeHHO, HTO noCAe OTKpblTHH ABAeHHH 3Be3A Ha THraHTbl H KapAH- 
KH, Ha^AiOAaeMoe nOKpacHeHHe mojkho 6mao TOAKOBaxb h KaK hhctmh 3<p- 
<peKT a6C0AK)TH0H BeAHHHHbl, B CBH3H C BepOHTHbIM yBeAHHeHHeM HHCA3 a6- 
COAIOTHO KpKHX 3BC3A CpeAH AaAeKHX. ZleHCTBHTeAbHO, nOTpefiOBaAHCb rOAbl 
HCCAeAOBaHHH H HaKOHAeHHH AOHOAHHTeAbHblX AaHHbIX, HT06bl BbIHCHHTb AO- 
aio yaacTHa 3(p(peKTa a6coAK>THOH BeAHHHHM b ynoMHHyTOM coothohjchkh h 
OKOHH3TCAbHO yCTaHOBHTb (paKT H p O C T p 3 H C T B 6 H H O T O Me*3Be3A" 
iioro noKpacHeHHa 3Be3A, t. e. — 3<p<peKT, nesaBHcaigHH ot co6ct- 
BeHHoro noKpacHeHHa b aTMoetpepe 3ee3Abi. 

/[ah npH3H3HHa nocAeAHero (paKTa BamHoe 3naaeBHe HMeAa noAMeaeH- 
Haa HAeHTHHHOCTb CTieKTpOB p«Aa TyMaHHOCTOH, CBeTHlH,HXCH OTpaaieHHblM 
CBeTOM, co cneKTpaMH ocBeujaioiUHX hx 3Be3A. OHa npuBOAHAacb KaK yi<a3a- 
Hue Ha HaAHHHe paccenBaHaujeH cpeAbi, cocToaigen npeHMymecTBeHHO H3 
TBepAbix aacTHHeK [ 88 1 J \ 

TaK pocAH yKa3aHHH Ha cym,ecTBOBaHHe Mem3Be3AH0H MaTepHH, norAO- 
utaKJiijeH h pacceHBaroujeH cbct 3Be3A. /(annwe HCCAeAOBaHHH nepHOAa 

1919 — 1926 rr [442, 739, 740, 741, 1019, 1020, 1021, 1022, 641], ocho- 

BaHHbix Ha o6iuhphwx noAcaeTax 3Be3A, yme noaTH 6e3 comhchhh TOAKOBa- 
AHCb B CBeTe Cyil^eCTBOBaHHH KOCMHaeCKHX norAOHjaKJIIJHX 

1 B 3toh me cbh3h OTMeTHM oSniiipHbie HccjieAOBaHHH TyMaHHOCTeft X a 6 6- 
Ji o m [ 555 , 556 ]. 
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Jiacc. K STOMy BpeMeHH AHIIIb HeMHOfHe aCTpOHOMbl CICAOHHAHCb K TOMJr, 
*Ito6w BHfliiMoe na He6e pacnpeaeAeHne 3Be3A ijcahkom o6i>iicnHTb mccthw- 
mh cryujeHHaMH 3Be3A hah mccthmmh paapeMteHHHMH h ro ahuib na 6 oab- 
iiihx raAaKTnnecKHx ixinpoTax, [865]. HHTepecHO OTMeTHTb, hto III a p a b e 
[404] B CBOHX KOCMOrOHHHeCKHX ITOCTpOeHHHX HCXOAHA H3 y6e?KfleHHfl B ixoa- 
hoh npo3pa<mocTH KocMnnecicoro npocTpancTBa h He AonycnaA mkcah o no- 
rAOUjeHHH. BoAbniHHCTBO ?Ke BCe peUIHTeAbHee BbICK33bIBaAOCb 33 oSbilCHe- 
HHe HenpaBiiAbHocTeH b bhahmom pacnpeAeAeHKH noBepxHOCTHoix 3Be3AH0H 
HAOTHOCTH, FAaBHblM o6pa30M, riorAoiiieHHeM. 

OKOimaTeAbHOMy co3peBannK> KOHijen^jHH KocMHnecKoro norAou£eHH« 
cseTa 3Be3A cnocoCcTBOBaAH Taxase pa6o'rw, BbiHBHBUJHe 3ax oHOMepnocTH b 

MHpe BireraAaKTHHecKHx TyMaHHOcren [640, 642, 643, o44, 557, 558, 559], 

y?Ke b 1929 roAy UJ a a e h co BceS onpeAeAennocTbio yicaabiBaA Ha Heo6- 
xoAHMOCTb noAHoro npnanaHHji Meai3Be3AHoro norAoujeHHn [794], neMy no- 

CAyjKHAO oGnapyiKeHHoe hm, — b pe3yAbTaTe npeAnpHHHToro noAcnera 3Be3A 
b oSAacTJix LJecpen h Kaccuonen, - - yMeHbineHHe bbcsahoh nAoraocTH no 
Mepe yAaAenHH ot CoAHxja. 

Ho peinaioni.ee 3 iia i xeHHe hmcah HCCAeAOBaHHH, nocBHiijeHHbie 3Be3AHbiM 
‘CKonAeHimM. CoBeTCKnn yneHbiH B. A. B o p o h o b-B cabjimhhob, 
cocTaBHB eiije b 1929 roAy KaTaAor HHTerpaAbHbix tpOTorpacJXHHecKHx 3Be3A~ 
hmx BeAHHHH inapoBbix 3Be3AHbix cKoriAeHHH [43] h o6pa6oTaB ero, hctoako- 
BaA oCuapyAicunbie hm 3aKOHOMepHOCTH b c[)H3HnecKHx xapaKTepHCTHKax ma- 
poBwx cKonAeHHH c tohkh 3peHHH npocTpancTBeHnoro norAOm.eHHK csera 

3B63A [44.1. 

H 3 BecTiibiM pa6o'raM TpsMnAepa [966, 967, 968] h B a h-a e-K a m- 
na [5831, nocBnmeiinbiM ckohachham h cahhctbchho ynoMHHaeMbiM ao chx 
nop bo Bcex 3apy6esKHbix iicTOHHHicax Kax A0Ka3aTeAbcTBa cyixjecTBOBaHHH 
norAonjaioiii,ero caoh Mac. c t b e p a bx x h a c t h h e k, Ha caMOM 
Aexe npeAinecTBOBaAH nasBaHHbie HCCAeAosaHHH B. A. BoponyoBa- 
BeAbHMHIXOBa. 

OAnaxco, ein,e b HanaAe XX ctoacthh Obiah noAyneHbi yKasaunn, a sa- 
TeM h AOKa3aTeAbCTBa npHcyTCTBHfl b Me?K3Be3AH0M npocTpancTBe xaKJKc » 
r a 3 o b o h cpeAbi. HaAxiHue b cneKTpax sbcsa ahiihh h noAoc norAOin.eHHH, 
He ynacTByioixjHX b AonxiAepoBbix cMeiijeHHHX Apyrux ahhhh Aamibix 3Be3A, 
H HesaBHCJHJJHX OT 3CHHTH0r0 paCCTOHHHfl H, CTaAO-6bITb, HC npnHaAAexKain,HX 
'HH 3Be3AHOH, HH 3CMH0H aTMOCCpepe, — HBHAOCb CpaKTOM, VKa3biBaXOIJJHM Ha 
cyiyecTBOBanixe raaoBoxi cpeAw b Meat3Be3AH0M npocTpaHCTise . Bo mhothx 

1 JIhhhh norAou;eiiHH, npon3BOAHMbie KajibipieBbiMH aTOMawn Me>K3Be3AHOii 
cpeAbi 6bi.ini OTitpbiThi b 1904 roAy F a p t m a ii o m [524], xoth K o m n o eji h 
PaflT en;e pam>me (b 1901 r) saMerajm noAoOiibie jiiihhh b cneitTpe Hoboh 
llepcen [395, 396 1, lie abb, OAiiano, hm TaR'oro oO'bHcneiiHH, nan Apyrne. 9 A- 
H mi r t o ii BbiABHuyn runoieay o MenoBesAHOM npoHCxoxKAeHHH «CTai;HOHapHbix 
JIhhhh » nyxeM norjiomeni-ni xiy'iHCTOii aneprixH 3Be3Abi aTOMaMH KanbiiHeBoro rasa. 
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cAynaax aMHcciioHHbie ahhhh, Ha6AiOAaeMbie b cneKTpax AH<f>$y3Hbix TyMaH- 
HOCTeii bhahm Ha <})OHe HenpepbiBHoro cneKTpa. CTaAo-6biTb, b tbkhx TyniaH- 
hocthx raa cocyujecTByeT c TBepflbiMH HacTHiKaMH; npH stom otho- 
c-HTeAbnaa nponopnHH ra 3 a h nbiAH TBepflbix mscthu mojkct 6biTb coBepmeH- 
ho pa 3 AHHHa b paaHbix TyMaHHocTHx. M. A. BamaKHAse 139 ] b A 6 ac- 

TVMaHCKOH aCTpO(pH3HHeCKOH o6cepBaTOpHH HCCAeAOBaA n0AHpH3aiJHI0 B p»- 

ae AH(p(py3Hbix TVMaHHocTeft h HaiueA, hto b NQC 6514, 6618, 1976 h 
1977 IIQA>ipH3aiJ,HJl H3.\yneHHH COCTaBABCT 10, 8, 14 H 7% %, COOTBeT- 

ctbchho. v^AeflosaTeA bHo, nbiAeBan KOMnoHeHTa b hhx cocTaBAHeT 3aMeTHyn> 
BeAHMHHV, XOTH H pa3AHHHyiO AAH pa3Hbix TyMaHHocTen. OneBHAHO, HTO If 
i e m h w e TyManHOCTH, npH3HaBaeMbie 3a cKonAeHHa TBepAbix aacTHU, He 
AHiueHbi BeuiecTBa h b raaoBOM coctoshhh, ho nocAe^HHe ah6o coAepntaTca 
B He3HaHHTeAbHOH npOIIOpUHH, Ah6o ero aTOMb] OCTaK)TCB He3pHMbIMH, T. K. 
He B036y?K4al0TCa BBHAy OTC>TCTBHB b6aH 3H ropBHHX 3Be3fl 15561, 

Mmckitca ocHOBaHHB noAaraTb, hto AH(|Hpy3Hoe BenjecTBO BecbMa pac- 
npocTpaHeno b I aAaKTHKe, ho oho Aerao AOCTynHo npaMOMy Ha6AiOAeHHK> 
AHUib TaM, r^e KopoTKOBOAHOBa a paAHauHa paHHHx 3Be3A aacTaBAHer hx 
CB eTHTbca hah, rae HMeeT MecTo oTpasKenHe. B Apyrux cAynaax hx He bhaho 
iiAH, bo bchkom cxynae, aah hx o6HapyjneHHH TpeSyiOTCH cneijHaAbHbie, Ha- 
OAiOAaTeAbHbie cpeACTBa, boAbuiHM HefiyAjipHWM cneKTporparfioM o6cepBaTO- 
pHH MaK-7loHaAbA B KOM6HHaiJHH CO CBeTOCHAbHOH KHMepOH, O. C T p y B e 
c coTpyAHHKaMH cneKTporpatpHpoBaAH ne6o h o6Hapy>KHAH SMHccHOHHbie ah- 
hhh BOAOpoAa bo MHorHx HanpaBAeHHax, h Ha 6oAbUiHX noBepxHocTax He6a 
AajKe TaM, rAe neT bhahmwx cacaob TyMaHHocTeii, ho npesiMyujecTBeHHO Ha 
MaAbix raAaKTHnecKHx niHpoTax b o6a3cthx Machhoto IlyTH, b co 3 bc 3 ahhx 
A e6eAH, EAHHopora h UetJjea [947, 9431. (Cm. TaKJKe f948, 950 h 952])/ 

iiaxoAHinerocn b raaaKTHHecHOM npocrpaiicTBe. IIo3AHee Me5K3Be.3AHbie — «CTauHOHap- 
Hbie» ahhhh KaAbUHs, HaTpHH h ApyrHx ajicMeiiTOB 6 hah o6HapyHceHbi b cneKTpax 
paHHHX aneaA h ApyrHMH acTponoiwaMH [880, 528, 1023, 674 437, 440, 441], B 
enem-pax 3iie3A rroaflHHx K.naceoB MejK3Be3AHbie ahhhh TpyAHo’ OTfleAHTb ot AHimft 
3Be3AHoro rrpoHcxojKAefiHH. ho b J 939 roAy yAaaocb ofinapyiKHTb ahhhh MeHt3Be3AH0- 
ro HaTpua h b cneKTpe 3Be3A rana M a R 6AaroAapn BecbMa 6oamuhm JiyneBbiM cko- 
pOCTHM 3THX 3Be3A [790, 791], BblAH OTKpblTbl H HAeHTHC^HippOBaHbl TaKJKe H M2JK- 
3Bfi3AHbie AHHHH MOAeKyAnpHoro nponcxoJKAeHHH [959, 314, 315, 668, 669, 259, 
422, 423 1 , npn stom nepBbie yifasaiiHit na Me?K3Be3AHbie MOAeicyAbi 6hah CAeAaHbi 
eiu ( e b 1935 roAy [784]. 

B HacTOHipee BpeMH aapei’Hc rpapoBano HecnoAbKo aschtkob MejK3Be3AHMX 

aTOMHbIX II MOACKy AHpHbIX AIIHHH, H3 HOTOpbIX AHUJb HeMHOTHe 0CT3I0TCH A® CHX 

nop neHAeiiTiKjHmHpoBanHbiMH [317, 318, 264]. Bo3mojkho, hto ohh npiiHaAAeJKaT 
i BoQoAHbiM MojieayjiaM, oKpyjuaiomuM TBepAbie HacTHpbi [565], HaftAenHbie ao chx 
nop ahhhh npHiia;yie)i;aT cpaBHHTe.nbHO Heoojii.uioMy nucjiy ajieMeiiTOB (H, Na, K, Ca, 
1i, Fe, N, O) h coeAHHeHHH (CN, Ch), ho ne HCKAvonena eeponTnocTb otkphthh hobmx 
AHHHH, T. If. CCTb OCHOBaHHH CIHTaTb, 4T0 BCe HAH, no Kpafilleft Mepe, SoAblDHHCTBO- 
arOMOB, HBAHKHHHXCH C-OCTaBHblMH B BeiHeCTBe 3eMHOi5 KOpbl HAH aTMOCCjiepbl, HAH 
3BC3A h njiaHeT, jitwintubi npHcyTCTnonaTi, h b iwe?K3Be3AHOM npocTpaHCTBe. BnponeM, 
ofi.iiacri. cneHTpa b npeAeJia.x aahii bojih or 3100 ;io 5000 A xopomo HCCAeAOBana b 3.tom 
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BnponeM, 3TH MecTa Bce-TaKH ona3aAHCb 6ah3khmh k ropanuM 3Be3fla«; » 
mbs rpynnHpyroTcn sBesAbi THna O, cAeAOBaTeAbHO, mojkho 3aKAK>HHTb, 
MexaHHBM cBeneHHn b abhhom cxyiae aHaAornneH MexaHH3My CBeneHMa ah$- 
<j>y3Hbix xyMaiiHOCTeH, r. e. Me?K3Be3AHbiH boaopoa B036y>KAaeTCii khtchchb- 
HbIM VAbTpa<J)HOAeTOBblM H 3 AV'IC!IHeM ropHHHX 3Be3A. Ho, H3M HHTepeCeH 
BWBOA, KOTOpblH MOJKHO CAeAaTb H3 CIta3aHHOro: AH<fHpy3Hble TyMaHHOCTH 
He 3BAHIOTCH AHUIb AOKaAbHblMH CryiJUeHHflMH ra30BOrO BemeCTBa H, nOCAeA- 
Hee m h p o k o p a c n p o c t p a ii e h o bo b c e m raAaKTHHecicov 
npocTpancTBe. ByAymne HCCAeAOEaHHH 3toh croponbi uonpoca. Becb- 
Ma HHTepeCHOH C TOMKH BpCHIfH H 3 V M 6 II H H KOCMHHCCKOro II O T A O' 

a e ii ii h, ghcbhaho, ■ bo?mo?kho Bec.TH ycneuiHo na ocuoBe Ha6AK>AaTeAbHwx 
Aamibix, r . oc ' s an.AaeMbix moluhoh cneierpaAbHOH annaparypon hah hobbimk 

CpeACTBaMH IICCAeAOBaMHH. 

HpesBbiMaHno KHTepetHMM ii b a ? k h bi m HBAHeTCH neAaEiiee OTKpbiTHe axa- 
ACMHKOM r. A. LL1 a ir ii O M BOflOpOAHbIX o6AaKOB MeH;3BC3AHOrO npOCTpaH' 

CTBa (cm. T3KJKC 1435 H 9271). 

3to oiKpbiriie TpeOver 6oAee no,a.po6iioro ociieuieMHfi. B 1949 — - 50 r, 
npii homouth cBeTOCHAbnoH abohhoh 'KaMepw b Kovi6iiHaiiMH -c Abywa yaKO- 
nOAOCHHMH fpHAbTpaMH, C npOIIYCKaHHeM BOKpyr H z H BHe Hi*, r. A. Ill a H H 
h B. <J). F aae iioavhh ah b KpwMCKOH aivrpo(jf)H3HHecKOH o6cepBaTopHH 
CHHMKH CBeTAbIX AH^UpyailblX TyMaHHOCTeft. ChHMKH H03BOAHAH BBTOpaM 
BblACAHTb raSOBVlO II IlblAeBVtO COCTaBAJHOUI.He CBeTAbIX TyMaHHOCTeH. 06Ha- 
pyaieii ocoGbiii bha noAyripaBHAbiibix CBeTAbix TYMaHHOcreH c nepnipepHHHbiM 
6 oa ee ham Meiiee cuMMeTpuniibiM pacnpeAeAeiiweM BeigecTBa 12291. Chhmkh 

II03B0AJIS0T o6napy>KHBaTb He TOAbKO HOBbie TyMaHHOCTH, MO BMeCTe C TeM, H 
necbMa iniTepecsibie crpyKrypiibie oco6eHiiocTH, 6pocaiomHe cbct Ha npwpoAy 
3thx oopaaoEaiiHH. Ah a ah a hoboto MarepwaAa no3BOAHA aBTOpaM npHATH k. 

BaHvHOMV BblBOAV I MTO AAfI 6oAbmtlHCTBa TV'MaHHOCTeS AOASKHa 6bITb TeCHaK 
reHCTHHeCK 8 JI CHH3b C oOAVHaiOmHMH HX 3Be3AaMH. McCAeAOBaHHH I . A. 
HI a h h a oTKpbinaior HOBbie bobmoik hocth aah H3y ! ieima b33hmoo rnoiueHHH 

OTiionietiiiH ii HOBbie .ihii’iih :uoryr iiaftTiicb ciiopee bhc 3toh oo.nacTii. Tew So.'iee, tto 
ocoobie ijonsHHecKne vc.'iobhh MCHt3Be3/pioro npocrpaHCTBa, KOTopi.ie onpe/iejunoTca, 
HanpuMep. oc.ia6;iennMM Hany^eimeM, oTiiocHre.’ibiio hh3koii hactotoh htomhbix 
ctoakiiobciihh h c.'iaSoii crerieiibio Bosoynpienim, BbiHyiKAaioT aTOMbi ocTaBaTbcn * 
hhjkhhx aneprcTHqecKHx coctohhbbx. A b rai-mx ycaoBimx ohh rioiMiomaioT, raas- 
HbiM oopaaoM. :ihhhh, naxoAHiHiiecfi b toh oo.iacTH crreKTpa, KOTopaa neAocTyiraa 
oSwMiii.iM ((i.)OTorpat|i!i t -iecKiiM) na6;i!OAenHjiM. 

IInrepecHbie Aainibio 06 oTiiociiTenbiibix nacTOTax pacnpeAeneHiia aaeMeHTOB b 
M e3K3Bc:jAHOft cpo;(o obi.Tit cooomeiibt ria 7 -om Kowrpecce MejKAyiiapoAHoro Coioaa 
acrpoHOAiOB [ 1 032. 045 1. Ha mix cjreAyeT, hto BOflopoA HB.TOeTCH naHoo.aee oohhbhhm 
BA eMei-iTOM, tipeBocxoAHimi.H bcc ppyrne. Ooo3peHHfi boaopoahhx AHcb4)y3Hbix ry- 
MamiocTeii 1". A. ill a ii h o \i h B. <P. V a 3 e (cm. Husce) CBHAeTeabCTByioT oS 
orpoMHOM SoraTCTne Me;K3Be:i;tiioH cpeflbi sthm aaeweHTOM. 

Ha MC"iailllil (> TBHillOM XUAIIHICCKOM COCTaBe, OTCyTCTBHH JIHHHit norao- 

njemiH pj-ja p.tomoi}, naoraocTH ii Macce Me%3Be3Aiioro ra3a cm. b o63ope B. A. B o- 
p o ii h o b ali e ;i i. n m a n o u a ([48|, exp. 213 — 219). 

2. Bio.’iji. Aoacx. acrpocj). ooc., As 12 , 
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18 FjiaBa nepsan 

we>KAy 3Be3AaMH h Me>K3Be3AHOH MaTepneH. HeKOTopwe H3 HMeioiijHxcH y*e 
BbIBOAOB MOryT TOAKOBaTbCH B CBeTe HfleH B. A. AM6apyyMBHa o 
3Be3flHbIX aCCOIJHaU,HHX [226], TaKHM o6pa30M, pH A Ha6AIOflaeMbIX o6beKTOB 
H HBAeHHH, KaK TO! CBeTAble ^H(p$y3Hble TyMaHHOCTH, CTayHOHapHble AHHHM 
norAoiijeHHH b 3Be34Hbix cneKTpax, TeMHbie TyMaHHOCTH, npo^BAHioiijHe ce6n 
pe?,KKM ae<J)j^HTOM 3Be3A, noKpacHeHHe 3Be3A, yBeAHHHBaioiijeecH c paccroa- 
HHeM H T. n. HBAeHHH, OTKpbITbie HOCAeflOBaTeAbHO Ha npOTfl>KeHHH AeCHTKOB 
act, y6e>KflaAH b cyuiecTBOBaHHH 3HaHHTeAbHoro KOAHnecTBa BemecTBa b 
Me)K3Be3AHOM npoCTpaHCTBe H, TAaBHblM o6pa30M, OKOAO iiaockocth Mach- 
Horo FlyTH. 

^0Ka3aTeAbCTB0M nocAeAHero cAy>KHAo TaK»e oTKpbiTHe «3ohm H36e- 
raHHs» b pe3yAbTaTe peaAH3au,HH k 1934 roAy KanHTaAbHOH pa6oTbi no hc- 
CAeAOBaHHio BHAHMoro pacnpeAeAeHHH BHeraAaKTHuecKHx TyMaHHocTefi [560]. 

Heco6AiOAeHHe 3aKona KBaApaTOB o6paTHbix paccTOHHHfi b othoiuchhh 
pacnpocTpaHeHHH CBeTa pnAa 3Be3A, Aah KOTOpwx H3BecTHbi TpnroHOMeTpH- 
HeCKHe paCCTOHHHH H aficOAlOTHble BeAHHHHbl (14111 H AP-). TOJKe yKa3bIBaAO 
wa to, hto KocMHMecKoe npocTpaHCTBO He BnoAHe npo3paHHO. 

HaKOHeii, HeKOTOpbie hbachhh, Ha6AK>AaeMbie bo BHeniHHX 3Be3AHbjx ch- 
CTeMax, raxwe oKa3aAHCb, no aHaAornw, noATBep>KAeHHeM cym,ecTBOBaHHH no- 
rAomaioigero BemecTBa b Hamefi 3Be3AHofi cHCTeMe 1 . 

CoBeTCKHH acTponoM M. C. SfireHcoH eme n 1936 r. noKa3aA Ha 
aHaxuae cpeAHHx noBepxHocTHbix npKOCTefi cnnpaAbHbix TyMaHHocTefi h hk 
HaKAona k Ayny speHun, 3KBaTopHaAbnyio KOHHeHTpatiHio norAoujaioiijero Be- 

m,ecTBa bo BHeniHHX 3Be3AHbix CHCTeMax [242, 243, 249], hto 6wao oneHb 

B3JKHO C paCC-MaTpHBaeMOH TOHKH 3peHHH. BMeCTe C TeM, OH BbIHHCAHA AAH 
BHeraAaKTHHecKHx cnHpaAefi onTHiecxyio TOAiijHHy, norAoigeHHe BAOAb 3KBa- 
Topa h b 30He H36eraHHH cnnpaAH, TOAigHHy caoh h o6ujee h H36npaTeAb~ 
noe norAoiyeHHe. Pe3yAbTaTbi OKa3aAHCb 6 ah3khmh k cooTBeTCTByiomHM 3Ha- 
HeHHHM, OTHOCHUJHMCH K MAeHHOMy FlyTH. TaKHM o6pa30M, M. C. 9 5reH- 
cohom, HapaAy c KanecTBeHHOH, 6biAa o6HapyjKeHa h KOAHHecTBeHHan aHa- 

AOTHH. 

Anuib no3AHee Ctc66hhc b CILIA noKa3ax na tohhmx (pOTO- 
BAtKTpHHecKHx H3MepeHHBx HaAHHHe b FaAaKTHKe H36HpaTeAbHoro norAoige- 
hhh, a 3aTeM AhhaSaba ony6AHKOBaA CBoe HCCAeAOBaHHe norAoujeHHH 
B IjeHTpaAbHOH o6AaCTH CnHpaAbHofi TyMaHHOCTH NGC 7331, TAe OH Ha- 
ineA norAoujeHHe, paBHoe norAoujeHHio b Machhom FlyTH 1633]. Ero pe3yAb- 

1 Kspthc b JIhkckoh oScepBaTopHH, b 1918 r„ crf)OTorpa4)npoBaji necKOJib- 
ko BHerajiaKTHnecKHx TyiwaHHOCTeft, o6Hapy}KHBiiiHx HBHbie cjicam TeMHoft MaTepHH 
[418], Xoth, Torpa eipe He 6hjio H 3 BecTHO, hto 3th 06’beKTbi npeflCTaBAHiOT co- 
6oft oTAeabHbie 3Be3AHbie cncTeMbi, TeM He MeHee cJ'OTorpacjjHH K a p t h c a nocay- 

JKHJIH AOnOJTHHT^JIbHblM yKa3aHHeM Ha HajIHHHe B KOCMHHeCKOM npoCTpaHCTBe TeM- 
Hott, noraomaiomett MaTepHH. JlyH jMapK [641] h BepHxeftMep [360, 
359], a no3AHee h Xo.ibM6epr [547], noAflepjKHBajiH BHBOAbi Kspiaca, 
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Oo.'iop paooT no npofijieMc I g 

-raTW ojcaaaAHCb Ta K ; Ke npeKpacnwM noATBcprcacHHCM paHHHM BbiBOAa* 

-‘Vi. a S r e h c o n a. 

BAaro^apH abhiium paGoxaM 3 h r e h c o h a, npoHHo BomeA b HccAe- 
AoBaHHH hobjhh MeTOA nayneHHH FaAaKTHKH nocpeACTBOM Riiera a aK'rn necicn x 
TVMaHHOCTeH. Ho, Iieo6xO/(HMO BaweTHTb, HTO 3HaHeHHe OTKpbITHH 3 H r e II - 
•cona bmxoaht 3a npefleAbi, oGycAOBAeHHbie HHTepecaMH k HeKOTopbiM ho- 
bmm Ha6.\K)fleHHbiM .[laKraM, BHeurne xapaKTepHaywigHM acrpoHOMKHecKyio 
DceAeHnyio. Hoeoe OTKpbirne, noxasaB, hto norAoijaeHHe csexa hbahctch oo- 
rupiM BBAeimeM b MH pe Biiera Aa kthmcckhx TyMaHHOCTen, a He HCKAiOHHTeAb- 
HblM CBOHCTBOM Haiuefi FaAaKTHKH, HBHAOCb nOflTBep^aeHHeM, K3K npaBHAbHO 
ynaabiBaeT M. C. 3 S r e h c o h, KonepHHKaHCKoro Teanca o H ame M Heac- 
KAFOHHTeAbHOM rtOAO>KeHHH B f> BcCAGHHOH [244], 

TaKHM o6pa30M, HOBbie (fiaKTbi, A0CTaBA«eMbie 3 bc3ahoh acTponoMHefi 
Harnero BpeMeHH, bhobb oTnepraiOT reoijeH T pH3M b caMOM ninpoKOM CMbicAe 
3Toro noHBTHH h hphboaht k HaH6oAee rAy 60 K 0 My o6o6n{eHHK) bstahaob se- 
ahkoto CAaBHHCKoro MwcAHTeAa - — KonepHHKa. 

BnoAHe nocAeflOBaTeAeH h tot ifiaKT, hto Tanoe ninpoKoe TOAKOBaHHe ho- 
Bbix HaGAioaaTeAbHbix AaHHbix npnHaAAeiKHT cobctckhm yneHMM, — noGopHH- 
KaM MaTepHaAHcTHHecKofi HayKH. 

CAeaoBaTeAbHo, cyffieci BosaHHe norAoujeHHa, T . e. 0CAa6AeHHH c BeT a 
3Be3A npw npoxo?K4eHHH cKBoab MaTepiiaAbnyio cpeAy b Me>K3Be3AH0M npo- 
-CTpancTBe, o6napy>KeHo Ha mhothx o6beKTax acrpoHOMKHecKoro Mnpa. Ilpn 
btom, no coBpeweHHbiM B3rAAAaM, norAonjeHHe BbiabiBaroT: 1) HeHTpaAbHo n 
HafinpaTeAbHo norAomaioujaH, nmpoKo pacnpocTpaHHioujancH cpeAa, cocTaB- 
AermaH na oTAeAbHbtx «nbiAeBbix» oGAaKOB paaAHHHOH iiaothocth h pa3AH>i- 
HOH norAoiyaTeAbHon cnocooiiocTH K 2) Me?K3Be3AHbifi raa, norAoinaioujHH 
MOHOXpOMaTHHeCKH. 

Ko’Ab CKopo KocMHiecKoe norAoiyeHHe cTaAo ycTaHOBAeHHbiM cJiaKTOM, 
BoannKAa Heo6xoAHMocTb nepecMOTpa h peBH3HH Bcex bstahaob h bwboaob 
° CTpOeHHH FaAaKTHKH, H, OCoGeHHO Tex, KOTOpbie CTpOHAHCb Ha AaHHbix o 
bhahmmx 3Be3AHbix BeAHHHHax, nocKOAbKy nocAeAHHe oKa3aAHCb HCKa?Ken- 
hwmh norAoujeHHeM. 

B TeneHHe 6oAbmoro nepnoAa BpeMeHH, oGbeMAioiyero okoao AByx cto- 
AeTHH, aCTpoHOMM, HaCTOHHHBO HpOHHKaH BCe TAyGiKe B Hainy 3Be3AHyiO CH- 
CTeMy, noAynHAH oijeHKH paaMepoB, OHaraa, BpameHHH h Apyrnx xapaKTepn- 
CTHK FaAaKTHKH. IlpH 3TOM, oGlIJHM MeTOAOM CAyjKHAH, B GoAbUIOH CTeneHH, 
pacneTbi raAaKTHHecKHx paccTOHHHH no 3aKOHy yMeHbiueHHH hpkocth npo- 
nopgHOHaAbHo KBaApa T y paccTOHHHH. Ho, AOKasaTeAbCTBo cynjecTBOBaHHH 
norAoiaeHHH cAeAaAo hmchho stot nocAeAHHH 3aK0H HenpnMeHHMbiM k TaAaK- 
THKe. H, HapHAy c tcm, hto OTKpwTHe norAoin,eHHa cpaay chhao ueAbin psA 
npoTHBopeHHH (yMCHbuiHAo HCKAiOHHTeAbHo 6oAbiiiHe pa3Mepw, npHnncbiBae- 
Mbie AO Toro TaAaKTHKe h oKOHnaTeAbHo OTBeprAO HecocTOHTeAbHbie bstaham 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 


20 TjiaBa nepBas 

Ha HC.KAIOMHTeAbHOCTb KalUefi 3BC3AH0H CHCTeMbI HflelO «CBepXraAaKTHKH», 

BCKpblAO npHHHHV BHAHMOTO OTCyTCTBHH flApa TaAaKTHKH H T. A-), OHO no- 
Tpe6oBaAO BBeACHHH MHorux HOBbix KoppeKTHBOB b HauiH pacaeTbi h npeA- 
craBAeHHH. 

3tO H 06 VCAOBHAO BCIO BaJKHOCTb H3y4eHHH nOrAOlljeHHH H BbI3BaAO He- 
oGxoAHMOCTb cooTBeicTBy JOU^eH nepeoueHKH raAaKTHnecKHx paccToannn it 
pa 3 MepoB. CAeAOBaTeAbHO, HHTepec k norAOLuenmo bo3hhk He b cMbicAe bm- 
BCHeHHfl ^)H3MHetKOH npupoAbi norAOinaiomero BeujecTBa, - — xgth stot Bon- 
poc iipeACTaBAHer TaKiKe caMocToaTeAbHbiH- acTpoipHsiiHecKiifi HHTepec, - — ho, 
b nepBVio oHepeAb, — b cmhcac onpeAeAenna h npHMeHeHHH nonpaBOK npn 
3Be3AHO-aCTpOHOMHHeCKOM npCACTaBAeHHH KapTHHbl CTpOeHHB r BAaKTHKH Ha 
OCHOBe BHA'HMblX 3Be3A.HblX BeAHHHH. 

C TpHAUaTbix roAOB TeKyujero ctoacthh pa6oTW h HccAeAOBaHHH, iia- 
npaBAeHHbre Ha H3yneHne KocMHHecKoro norAouJeHHH ocoGeuHO oasHBHAHCb. 
n P H 3tom, 3th pa6oTbi 1UAH no HeTbipeM ocuoBHbiM pycxaM: H3VHeHHe oQuich 
H enpo?paMHocrn KocMHMecKoro npocTpancTBa, liccAeAOBaHHe tcmhhx TyMan- 
HOCTeH B 30HC- MaCHHOFO FlyTH, OnpeAeAeHHe UBeTOBbtX H36blTKOB 3BC3A H 
Apyrux oobeKTOB (liccAeAOBaHHe H36HpaTeAbHoro norAOUj,ei;nn) h nayHCHHe- 
Mejf; 3 BC 3 AHoro ra3a. Bee sth paGoTbi cavjkhah AByM o6uienpii3HaiiHbiM ue- 
ahm — BBeAeHHK> nonpaBOK b bhahmoc npocTpaHCTBeHiioe pacnpeAeAenne 
3Be3A H BbiflCHenmo cpH3HHecK0H npwpOAbi norAoin,aK>mero BeinecTBa. 

OAHaKO, H3VHeHHe nOrAOU^CHHB AOA/KHO CAVJKHTb He TOAbKO 3THM ABy\f 
ueABM, ho ii 6oxee HenocpeACTBemioii aaAane — hccacaobthhio npocTpaHCT- 
neHHoro cTpoeniiH Been MaTepnaAbiioii PaAaKTHKH, iioeKOAbKy Men<3Be3AHOc. 
Beiu,ecTBO npeACTaBABer coooh snaHMTeAbHvio, xoth h ripeHMyinecTBemio TeM- 
Hyio, HeBHAMV.yio, cocTaBAsnomyto BceAeHiioH. Han6oAee noAHoe HayneHHe 
FaAaKTHKH bo 3 mojkho nyTeM OAHOBpeMeHHoro HCCAeAonaHiia KaK 3Be3AHoro 
(cBerAoro), ran k ne3Be3AHoro (reMHoro) BeujecTBa. 

^IpVTHMH CAOB3MH : eCAH OCHOBHOH npoGACMOH CTpOeHHH FaAaKTHKH CHK- 
TaTb npoGAeM.v npocrpaHCTBeimoro pacnpeAeAeHna 3B'e3A h BaHSHeHinefi npeA- 
nocbrAKOH aah ycneuiHoro pemeHHH stoh npoSAeMbi — - Bo3MoniHOCTb npa- 
BHAbHO yHHTbiBaTb BAHflHHe norAouJeHHH, to npocTpaHCTBCHHoe pacnpeAeAe- 
HHe norAoujaioiiiero BeuiecTBa h caMo no ceGe CACAyeT npHaiiarb BaiKHoS co- 
CTaBAaioinefi toh ase CTpyKrypHOH npoSAeMbi FaAaKTHKH b n.eAOM. 

PoAb HeBHAHMoR MaTepHH BospacTaeT b CBH 3 H c OTKpbiTHeM MeTaraAaK- 
t HH ecKoro norAOineHiia, HMeBiniiM mccto b caMbie nocAeAHHe roAW. 3 to ot- 
KpbiTHe 3 acTaBAaeT cM-orpeTb na reMnyto, norAoniaioiijyK) MarepHio KaK Ha. 
yHHBepcaAbHoe aBAeHHe. 

npHMeaaTeAbno, hto h Aannoe OTKpbiTHe, HMeiomee GoAbiuoe npminH- 
HHaAbHoe aiiaHemie ,c tohkh apennH kocmotohhh h MarepHaAHCTHHecKOH $h- 
AOCO(})HH, IipiIHaAAe/KHT T3KH\e COBeTCKOM}' yneKOMy. M. C. 9 h r e H C O H, 
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Goaop paoot no npoo/reivse 21 


o6pa6oTaB KecKOAbKKMif cnoco6arviH na6AioAaTeAbHb;e Aamiwe, OTHOcai^wecrf 
k BecbMa flaAeKHM BHeraAaKXHAecKHM xyMaKHocxAM, o6«apyjKHA h oqchha 

BCAHHHiiy MeraraAaKTHqeckoro norAoujeHHH [247, 254, 253], 9 to oTKpbiTHe 
HauiAo y6eAHTeAbBvio HAAiocxpanmo b Ha6AK>AennAX 3apy6ejKHt>ix aCTpoeo- 

mob 1917, 9!6i. 

Bmg ere c xeM, HccAeAOBanna 3 ii r e h c o h a a CCCP h Ha6AK>AeHHA 
C t e 6 6 h ii c a aa py6e>KOM biahbhak 6AH30cxb 3naqeHHM othouichhh o6rge- 
ro norAouJeKHH k H36HpaxeAbHOMy b oxAeAbHbix raAaKTHKax h b MexaraAaK- 
TKMecKOM npocTpancTBe. 9xox peayAbxax mvieex BajKHbiH cmmca, nocKOAbKV 
oh yxaabiBaA Ha eAHiicxBo norAoujaioujefi MaxepHH a HCCAeAOBanHOH qacxn 
BceAemioH, /laAbHefimcE paaBHXHe HccAeAOBaHHH SSreHcoHa, npHBCA- 
uiee ero k oyeitKe haoxhocxh Bceii xeMHoii MexaraAaKTHMecKOH MaxepHH h k 
H cnpaBAenHio 3HaqeHHA /l jk h h c a aaa MexaraAaKxnqecKOH oaotiiocxh, Aaex 
MaxepwaA aaa BaJKHbix 3aKA(oqeHnfi KocMoronHAecKoro xapaKxepa h npuBOAnx 
k KOHHenu,HH, no koxoooh Bee nayqeHnoe hbmh kocmhacckoc npocTpaHCTBo 
aanoAiieno paccesmiioH, norAoiiiaroiueS MaxepweS, a raxaRTHKH abahkjtch yn- 
AoxneHHAMH b o6ujeM nenpepbiBHOM MaxepHaAbHOM noAe pacceAHHOH MaTepnn. 
BoAee xoro, HeAb3 a c.AHTaxb HeBepoAxubiM npncyxcTBHe AaJKe oxAeAbHwx 
3Be3A b MeairaAaKXHqecKOM npocxpaHcxse. Ha MHorwx npHMepax mojkho no- 
Ka3aTb, cKOAb aKxyaAbHo noApo6Hoe h TAy6oKoe HccACAOBaHHe KOCMHqecKoro 
norAoii}eHHA cBexa c oSujefi 3Be3AHo-acxpoHOMHAecKofi, acxpo<J)H3HqecK0H h, 
HaKOlieii, C KOCMOrOHHHeCKOH H <[)HAOCO(j)CKOH xoqex 3peHHH. YMecXHO OTMC 
Tiixb xyx, qxo npo6AeMa npeAcxaBAaex BaJKiioe sHaneuHe, b qacxHocxn, h b 
>cba3h c BonpocoM o 6ecKOHeqHocxn BceAeHHofi, Ha mto euje b 1937 roAy 
cnpaBeAAHBo yxaabiBaA anaA- B. I\ ® e c e ii k o b 1182, 1831, paccMaxpn 
BaBuiHH xasne xapaKxepHcxHKH o6ujero norAomeHHA CBeTa, npn KOTopbix 
mojkho 6bi ao 6w nocxpoHXb MoAeAb 6ecKOHeAHOH BceAeHHGH, He npoxHBope 
qaujyio na6AK>AeHHAM. 9 h r c h c o h noKa3aA noAHyio coBMecxHMOcxb ko- 
ineMHOH ApKocxH noquoro ne6a h 6ec.KOHeAHOH BceAeHHOH [245, 2461. Mojkho 
•CMH xaxb, qxo npofiAeMa corAacoBaiiHA kohcahoh apkocth hoahoxo He6a c 6ec- 
-KOHequocxbK) BceAenHoil cobcxckhmh yqenbiMH peuieHa. 

§ 4. OGujee raAaKTHHecKoe norAOUjeHHe 

riepBbie nonbixKH onpeAeAeHHA MexoAaMH 3Be3AH0H CTaTHCXHKH o6njero 
XIOrAOUjeHHA B MaCAHOM n>'TH H, HMeHHO, B MeCTaX, He nopaJKeHHbIX TeMHbl 
MH XyMaHHOCXAMH HCXOAHAI-I B OCHOBHOM H3 paCCMOTpeHHH (JfyHKI^HH I1AOTHO- 
<CTH, npHHHMaeMOH B XOM HAH HHOM BHAe. Ho, HMeHHO B OTHOIXteHHH 3TOU 
<J)}'HKlgHH aexpOHOMbt He paCnOAaraAH XOTb C.KOAbKO-HH6yAb yAOBAeXBOpH- 
TeAbHblMH AaHHbIMH, He 3H3A, Co6cXBeHHO, KaK MeHAeTCH 3Be3AHaA JTAOXHOCTb 
b pa3Hbix HanpaBAeHHHx ot CoAHya. FIohaxho, noaTOMy, ato nepBbie nonwTKK 
>He MorAH Aaxb yAOBAeTBopnxeAbHbix peayAbTaxoB, xota, OTAeAbHbie BbiBOAbi 
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22 TjiaBa nepBan 



KanecTseHHoro xapaKTepa b o6meM ca>’>khah ^eay pa3ra£KH Tafin kocmhhc- 
ci<oro norAoigeHHH h CTpoeHHH TaAaKTHKH \ 


BoAee hah MeHee HaaeatHbie onpeAeAeHHH o6ujero (poTorpaipHHecKoro no- 
rAOIgeHHH BbHIOAHeHbl B TpHfluaTbIX rOAaX H,a OCHOBe 'ifteTOflOB, B KOTOpblJP 
cpaBHHBaiOT MeJKfly cofioft reoMeTpHnecKHe h (poTOMeTpHHecKHe paccTOHHH.i 
/laHHbix o6beKTOB. HaBecTeH «cnoco6 , CKonAeHHH», othochujhhch k no/io6- 
HblM MeTOflaM. B AaHHOM CAyHae AO CHX nop CCblAaAHCb nOHTH HCKAIOHHTeAb- 
ho TOAbKo Ha HccAeaoBaHHe TpBMriAepa, oaHano Heo6xoaHMo noMHHTb,. 
HTO eiye B 1929 r. COBeTCKHH aCTpOHOM B. A. BopOHgOB-BeAbHM H- 
h o b, KaK Mbi 3aMeTHAH y>Ke Bbiuie, ony6AHKOBaA KaTaaor HHTerpaAbHbix $o-‘ 
TOrpa(|)HMeCKHX 3Be3aHbIX BeAHHHH UiapoBblX 3Be3flHbIX CKOnAeHHH f43], Hib 
OCHOBe anaAH3a KOToporo noxasaA HaAHHHe Mea<3Be3flHoro norAoujeHHH CBeTa 
[441. npHMeHeHHe «cnoco6a cKoriAeHHH» npHBeAO T p 3 m n a e p a k 3 Hane- 
hhk> o6ujero norAoiyeHHH, paBHOMy 0.67 3 b. bcakhkhw Ha Knc [968, 966, 970],. 

[cm. T3K»te [766]). 3 to 3Ha*teHHe o6in,ero (poTorpatJniHecKoro norAom,eHHH 
6wcTpo yTBepaHAOCb, HecMOTpa Ha KpHTHKy BpyrreHKaTe [389], yKa- 

3aBUlero Ha B03MO>KHOCTb OUIh6kh TpaMnAepOBCKOH KAaCCH(J)HKau,HH CKOnAe- 
HHH no HX KOHyeHTpalJHH. KpHTHKa He 6bIAa AHUleHa OCHOBaHHH, TaK KaK 
3Ta KAaCCH([)HKa^H, HBAHK>IH,aHC.H HCXOaHOH AAH CnOCo6a T p3MnAepa, 
caMa He HcxoAHAa H3 (|>H3HMecKoro o6ocHOBaHHH, a onHpaAacb Ha BHAHMyrcr 
KOHneHTpaijHK) 3Be3a b cKonAeHHBx, Koropan co cBoeff ctopohw He MoaieT He 
33BHceTb ot paccTOH/WH. CAeaoBareAbHo, MeToa Mor TanTb ouih6kh, aonycKa- 
eMbie onarb TaKH acJupeKTOM paccToanna. 

n. fl. FI a p e h a r o, B. B. K y k a p k h h h H. (D. CD a o p a, H 3 y~ 
hhb pacnpeaeAeHHe b npocTpancTBe Bcex H3BecTHbix uiapoBbix CKonAeHHH, 06 - 
napyjKHAH aaBHCHMocTb Me*ay H36biTKaMH ijBeTa CKonAeHHH (no (Jjoto- 
SAeKTpHHeCKHM HaHHblM CTe 66 HHCa H YilTfopfla) H HX AHHCHHbl- 
mh anaMeTpaMH, BbmHCAeHHbiMH no bhahmmm aHaiweTpaM h HcnpaBAeHHbiMws 
3a BAHHHHe noorAoujeHHH CBeTa [141], IlocAeaHHe OKa3aAHCb TeM MeHbuiHMm.. 
neM 6 oAbiue H36biTOK ijBeTa, a cooTBeTCTBeHHO, h o 6 ugee norAOUjenne. 1 loaot')- 
Hbiii ?Ke pe 3 yAbTaT noxynHAa K. A. BapxaTOBa h aAH pacceaHHbix" 
3Be3AHbIX CKonAeHHH [21], T. e. Tex CaMbJX o 6 beKTOB, KOTOpbIMH nOAb30BaACH 
T p a m n a e p. CAeaoBaTeAbiio, norAonjenne bahhbt He TOAbKo Ha BHaHMyio 

1 HHTepeeHO oTMeTHTb, 3 to X a a b m, HanpHMep, name a, bto aacTora aBeaa; 
pacTeT ot raaaKTHaecKHX no/nocoB k raJiaimiaecKOMy aKBaTopy ObiCTpo, ho aocraraa? 
MaKCHMyMa Ha HeKOTopoM aiiaaeHHH innpoTbi, HannnaeT aaabine yMeHbinaTbCH. Oh’ 
o6t>hchha 3to HBaeHHe HaaHHHeM cpaBHHTeAbno Tohkoto nonromaiomero caoh Baojib. 
raaaKTHMecKoro nonca [ 523 ] . /tpyrne pa6oTH, nocTpoeHHbie Ha aHaAH3e pacripe- 
aeaeHHH BHeraaaKTHaecKHX TyMaHHocrefl hah inapoBbix 3Be3AHbix Kya, npHBeAH k- 
BbiBoaaM, corAacHbiM c aaHHbiM 3aKA!oaenneM, necMOTpa Ha to, hto uiapoBbie Kyan,. 
C TOHKH 3peHHH flaHHOft 3aflaHH, HBABIOTCH HeCKOAbKO Hey^aAHMMH 06 be.KTaMH HC- 
cAeflOBaHHH, t. k. Ha 3c|Kf)eKT Me«3Be3flHoro noKpacneHHH naKAaflbiBaeTCH acpcjieitr 
yBeAHHeHHH coScTBeHHoro HBeTa (npeoGAaaaHiie no3flHHX cneKTpaAbHbix KAaccoB) c. 
upHfiAHweHHeM k raAaKTHaecKOMy Kpyry. 
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OGaop pafiOT no npoSneMe 23 

3Be3flHyio BeAHHHHy, KaK AonycnaA T p 9 m n a e p, ho h na yrAosoS Ana- 

MeTp CKOnAeHHH. 

rioCAC 3THX pa6oT COBeTC.KHX aCTpOHOMOB CTBAO nOHHTHbIM noneMy 3Ha- 
neHHe norAOiu,eHHH CBeTa no TpaMnAepy 3aHHJKeHo no cpaBHeHHio c 
6oAbmnHCTBOM H3 flpyrHx onpeAeAeHHH. Ecah He yHHTWBaTb bahhhhh norAO- 

lyeHHH Ha pasMepbi CKonAeHHH, BeAHHHHa norAonieHHH, ocHOBaHHan Ha aHa ah- IS 3g 

se anaMeTpoB CKonAeHHH, oyflex hccomhchho MeHbine AencTBiireAbHofi BeAHHH- i ' 

Hbi, nocKOAbKy OHa npeACTaBHT, no cyTH fleAa, paaHOCTb Me>Kay bahhhhcm 
norAomeHHa na 3B. BeAKHHHbi n bahhhhcm na BHAHMbie pa3Mepw CKonAeHHH. 

4 hs o h ncn0Ab30BaA aah cbohx HCCAeAOBaHHH yetpeHAbi. IloCAeAHHe fT 
ceroAHH hbahkjtch o6t>eKTaMH, npHBAeKaio^HMH k ce6e BHHMaHHe acTpoHo- Iff Jj, 

mob, HaynaioujHx norAOixjeHHe, GAaroAapn hx GoAbmon raAaKTHnecKon koh- 

yeHTpaynn, 6oAbnniM paccTOHHHHM, MaAbiM neKVAnpubiM ABH/KeHHHM h, Ha~ _ Jar "iE 

Konen, 6AaroAapn npocTOTe onpeAeAenna hx aScoAiOTHWx 3Be3Anwx BeAKHHH. kJa 

4 jk o n cpaBHHBaA reoMCTpHnecKne paccTOHHHH LJecpeHA, noAyMaeMbie H3 ra- L*Vj 

AaKTHnecKoro Bpaigennn, c ipoTOMeTpHHecKHMH, BbiTeKaKsuiHMH H3 npHMene- ,ij, 

HHH H3BCCTH0ro COOTHOUleHHH «nepHOA-CBeTHMOCTb» H BHAHMbIX BeAHHHH. 

4 AH npHBeAeilHH 3THX paCCTOHHHH B COrAaCHe MeJKAy co6on, OH AOAHteH 6bIA ft I 

AoriycTHTb naAHHne oGujero norAOiyeHHH bcahhhhoh okoao 0.8 3bc3ahoh bc- ’ y $ ! 

ahhhhw 11 a KHAonapceK 1577,5781. FIoaoGhmh MeTOA — • oahh H3 Aynninx aah 
onpeAeAeHHH cpeAHero norAoujeHHH. Ho, 3HaneHHe, noAyneHHoe 4 >k o e m 

AAh norAonjenun, cAeAyeT cnnTaTb npeyMeHbmeimbiM, b cbh 3 h c neH36e>KHOH «•" i ■ 

ceAeKrrHeii MaTepnaAa, cocTaBAennoro H3 sneaA, bhahmmx Ha GoAbmHX pac- 

c.tohhhhx h, CAeAoBaTeAbHo, pacnoAOJKeHHbix B o6AaCTHX, CpaBHHTeAbHO Me- .jjyg , 

nee noABepjKeinrax norAomenmo. 3 to nocAeAnee oGcTOHTeAbCTBo raKJKe 3a- jj|j| J 

CT3BHA0 oGpaTHTb Ha CeGfl BHHMaHHe aCTpOHOMOB. B CBH3H C HHM B a H- 
P a H h, bboah B cboh HCCAeAOBaHHH norAoujeHHe 4 * oh, npeAnoneA noAb- 

BOBaTbCH HeCKOAbKO VBeAHHeHHblM 3HaHeHHeM ero AO OAHOH 3Be3AHOH Be- jsLik ■ 

AHHHHbl 

OAHaKO, nosAHee, MHorHMH HCCAeAOBaHHH mh GbiAH noATBepttAeHbi Bbi- 
BOAbI MOCKOBCKHX aCTpOHOMOB B. B- KyKapKHHa [85], 11. I"I. II a p e- 

liaro [131] H H. OP. ®AopH [1961 O TOM, >ITO cpeflHHH KOSljjfHUHeHT 

(poTorpacpHiecKoro norAoujeiiKH caeTa b raAAKTHHecKOH riAOCKOCTH HMeeT Be- ‘Stjllrl 

AHHHHy, GoAbmyio, weM ero nepBbie oyeHKH. 

FlepBble >Ke pa6oTbI HCKAIOHHTeAbHO oGoCTpHAH HHTepec K KOCMHHeCKOMV ■MSj| 

norAoiyeHHfo h AaAH nanaAO yeAOMy pnAy naGAiOACHHH h HCCAeAOBaHHH, ko- Imp , , , . 

TOpble C SoAblHHM OHIHBAeHHeM BeAyTCH H B HaUIH AHH, H B pe3yAbTaTe KO- 
Topwx naKonHAacb orpoMHan AHTepaTypa, nocBHiyeHHan KocMHHecKOMy norAO- 

ujeHHio. BMecTe c tcm ohh, TaKHce, KaK h paGoTa B a h-a e-K a m n a ([5831 

h Ap.), nocAy>KH ah yKa3aiineM na cyigecTBoBaHHe o6njero norAoiyeHHH asjkc 
b Tex Mec.Tax MAennoro IlyTH, rAe HeT HBHbix cacaob TeMHbix TyMaHHOCTeft 

(o6cKypannn). 
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24 r/raaa nepBaa 


LJetfieHAbi AocTaBAHAH h apvroH cnoco6 onpeaeAeHHH norAoineHitn, ocho- 
BaHHblH Ha 6oAbUlofi KOHUeHTpa^H HX OKOAO raAaKTHHeCK(fro Kpyra H Ha CBfl” 
33HHOM C HeS paBHOM HX }'AaAeHHH OT 3KBaTOpHa AbHOH HAOCKOCTH MAeHHOrC 
riyTH. Ha6AK)fleHHB, ohcbhaho HCKaaieHHbie norAoujeKHeM, o6Hapy>KHAH ch- 
creMaTHKecKoe yBeAHHeHHe paccTOHHHH ot raAaxTHMecKOH iiaockocth c y*(?AH- 
qeHHeM (|>0T0MeTpHHecKHx paccTOHHHH ao IjecpeHfl. Taxon peayAbraf He TOAb- 
ko HHTepnpeTHpoBa acb xax BAHHHHe norAoujeHHH, ho oh, BMecTe c TeM, no- 
CAyjKHA OCHOBOH AAH oyeHKH BeAHHHHbf HOrAOIljeHHH 1 , 

B 3TOH o6AaCTH HHTepeCHble HCCAeAOBaHHH npHHaAAOKaT riyAKOBCKOMy 
acTpoHOMy O. A. MeAbHHKOBy [112, 114], (Cm. Taxjxe 3HaHHTeAbH0 
MeHee noAHoe HCCAeAOBaHHe BoTTAHHrepa h LLI H e a a e p a [3791 H 
M h h e p a [695]). 

O. A. Me A b h h k o b onpefleAHA KoatjKpHyneHT cjjOTOrparpHHecxoro no- 
rAoujeHHH, noAb3yacb £ — xoopAHHaTaMH h raAaxTHHecKHM Bpau^eHHeM aoa- 
ronepHOAHHecKHX yecpeHA- Oh cnpaBeAAHBo yxa3aA Ha to, hto ace a^xpexTbi, 
OTpnyaTeAbHo BAHBroigHe Ha onpeAeAeHHe norAoujeHHH mctoaom ^ — xoopAH- 

HaT H COCTaBABKHgHe OCHOB3HHe AAH KpHTHKH 3T0I - 0 MeTOAa, Ha caMOM AeAe 
HMefOT BAHBHHe H Ha ApyrHe MeTOAbl. 9tO BAHHHHe npH HaCTOHUjeM HOAOJKe- 
hhh AeAa HeH36ea<Ho h oho He aoa>kho 3acTaBHTb Hac 0Txa3aTbCH ot abhho- 
ro MeTOAa. MeAbHHKOB o6cTOHTeAbHO npoaHaAH3HpOBaA Bonpoc 06 06- 
ujeM (JoTorpacpHnecKOM norAOUjeHHH no ijeipeHAaM BMecTe c BonpocoM o HyAb- 
nyHKTe xpHBofi «nepH0A-CBeTHM0CTb», h o 6 t>hchha pacxo>KAeHHe MejKAy bcah- 
hhhoh norAoujeHHH no raAaxTHHecKOMy BpaujeHHio h no K — xoopAHHaTe. 

ApyrHe pa6oTbi, ocHOBaHHbie Ha cpaBHeHHH reoMeTpHHecKHX h cpOTOMeT- 
pHHecxHx napaAAaxcoB h npeAnpHHHTwe c yeAbio onpeAeAeHHH o6ujero norAO- 
ujeHHK, npHHaAAeJfsaT BaH-PanHy [7681, KopAHHy h ApyrHM. rioc- 
AeAHHH HCCAeAOBaA norAoujenne bo mhoi-hx nanpaBAeHHax Ha 6oAbuiHX ra- 
AaKTHHeCKHX UIHpOTaX, HO Ha CpaBHHTeAbHO MaAbIX TAy6HHaX AO HeCKOAb- 

khx apchtkob napcexoB 14121. PIpH 3 tom Aa>xe na Taxnx MaAbix paccToaHHHx 
6 wao o6Hapy>xeHO norAoujeHHe b nexoTopbix oOAacTHx He6a. 9 th pa6oTbi, xo- 
tb h npeACTaBAHAH co 6 oh Ha tom 3Tane ueHHbie nonbiTKH H3yneHHa norAouje- 
hhh, ho 6 mah orpaHHHenbi b cMbicAe HcnoAb3yeMoro MaTepwaAa h TAaBHoe — - 
HCCAeAyeMoro npocTpaHCTBa. MaAbie paccToaHHa orpaHHHHAH npHMeHeHHe 
noAo6Horo MeTOAa ay II. II. IlapeHaro, xoTopbifi b oahoh H3 cbohx 
paHHHx pa6oT HcnoAb30B3A cboahwh xaTaAor napaAAaxcoB SoAbinoro koahh 6 - 
cTBa 3 Be 3 A h cpaBHHA, — c ueAbio BbiflBAenHa h oijeuxH norAomeHHH, — 
CneKTpaAbHbie a6cOAIOTHbie BeAHHHHbl C a6cOAK)THbIMH BeAHHHHaMH,’ OCHOBaH- 
HbiMH Ha TpHroHOMeTpHHecKHX napaAAaxcax h bhahmwx sb. BeAHHHHax 11301. 

1 3tot MeTOA. AaBUiHH HeomHAaHHO BbicoKoe HHcaennoe aHaieHHe ajih norao- 
meHHH, 6bia noABeprnyT xpHTHKe, ho noBTopemie ero npHiueHenna na Sojibuiom Ma- 
Tepnajie npHBejio k 6oaee npHeMJieMOMy 3HaneHHio norjiomeHHH [53]. BnponeM, 
MHOTHe aCTpOHOMbl He CKAOHfUIHCb npH3HaTb ero H3-3a HeH30e>I(HOH Ce.TCKUHH Ma- 
TepHaaa [502, 482]. 
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B a h - a e - K a m n h A. H. Bbicoptii, H3VMaH norAoigenae, mc- 
xoahah H3 noApo6Horo anaAHaa coSctbchhnx abhjkchhh I8~th tmchm 3Be3A, 
noAb3yacb npn 3 tom H3BecxHWM cooTHomeHneM mokav cpeaHHM napaAAaKcovi 
H epeAHefi BH4HMOH BeAHMHHOH [587, 5881, 

BecbMa HHTepecHO, mto etye b 1910 r. F. A. Thxob ([1631, crp. 6, 
/), paccMaTpHtiaji cnoco6w HccAefloBaHHH KociWHMecKoro norAoiyeHHH cseTa 
H npHSHaBan Heo6xoAHMocTb onpeAeAenna norAoiyeHna b aaBHCHMOCTH ot 
paCCTOaHHH 3Be34, yKaabIBaA Ha BO3M0JKHQCTb HCnOAbSOBaHHB Co6cTBeHHHX 

4BH?KeHHH 3Be3£ 4A5i peineHna flaHHoS npoSACMbi, PesyAbTay me K o m- 
mtosa 14111 (cm. HHHie b Ta6x. 1) hmca b sHaMHxeAbHOH creneiin cav- 
iaanwH xapaKTep. 3 tot mctoa AOAmen 6 m a Aaxb asTopaM naAemubie bmbo- 
flbl, npn yCAOBHH OTCyTCTBHH CHCTeMaTHMeCKHX OUJH6OK epeflHHX napaAAaK- 
■COB, KOTOpble MOrAH HCKa3HTb peBVAbTaTb!. Pa6oXa npHBeAa K flOBOAbHO BM- 
eoKOMy anaHeHHio norAor.H,eHHH, ho oho 6mao rioAAepmaHo Ctchkhctom 
19191, KOTOpblH, nOAbBVBCb 3HaieHHeM nOTAOllleHHH OKOAO 2-X BeAHMHH, CV- 
MeA ycnemno ncnpaBHTb CKopocTb coAitenHoro abhjkchhsi, noAyMaeworo no 
co6cTBeHHWM ABHiKeHHeM 2959 3Be3fl (naTaAor CmapTa 18841). He- 

CKOAbKo paHbme B p h A b ocTpoyMHo HcnoAbaosaA cpeflHHe napaAAaKcw h 
cpeflHHe BHAHMwe BeAHBHHbi 3Be3fl Tuna B, rpyrmHpyfl hx no onpeAeACHHbiM 
KHTepBaAaM 6AeCKa H BbWHCAKH AAH HHX a6cOA!OTHble BeAHMHHbl. IlpH OT- 
cyxcTBHH norAoigenna, nocAeA.Hne AOAmnw 6mah oKa3aTbcn paBHbiMH. IlpH- 
p.eAeHHe me noAynaeMbix pa3AHMHbix 3HanenHH a6coAfOTHbix BeAHMHH 
k o/uiomv ocymecTBAHAocb BBeflenneM neKOTOporo Koat|)(J)HUHeHTa norAome- 
hhh 13801. YMecTno OTMeTHTb 34ecb me h pa6oTy XneMCTpa 1540], Me- 

TCA KOTOpOrO AOBOAbHO CAOmeH, HO VHHTblBaeT (pyHKIJHK) CBeTHMOCTH, MaHH- 
nyAHpyH ypaBHeHHHMH 3BC3AH0H CTaTHCTHKH. 

MeTOA co6cTBenHbix abh?kchhh noAy mha AOAmHoe pa3BHTHe b pa6oTax 
■ coBeTCKoro acTpoHOMa A. H. e fi h a (FlyAKOBCKan o6cepBaTopnn 162, 
61, 64, 60, 66, 63, 651). On oyeHHA Mem3Be3AHoe norAomenne b HecKOAb- 
khx FlAom,aAflx KanTeHHa no TinaTeAbHo onpeAeAeniiwM hm me co6cTBeHHbiM 

ABH>KeHHHM 3Be3A- MeTOA A e H "5 a OCHOBaH Ha CpaBHeHHH napaAAaKCOB 
3Be3A OAHHX H rex me BH4HMbIX BeAHMHH H npHMeHeHHH KpHBOH, CBH3bIBalO- 
iijeH BeKOBbie napaAAaKCbi c bhahmmmh BeAHMHHaMH. Bamno, mto eMy yAa- 
-AOCb HCKAIOHHTb OHIH6KV ypaBHeilHH 3B. BeAHMHHbl, 6AarOAapjI CpaBHeHHfO 

3Be3A paBHbix 3Be3AHbix BeAHBHH b TeMHwx h cBeTAbix oSAacTHx He6a. Tew 
caMbiM pesyAbTaTbi 4eSia 6oAee y6eAHTeAbHbi, neM bwboaw H3 anaAo- 
THMHblX pa 60 T 3apy6e>KHbIX aCTpOHOMOB. 

MccAeAOBaHHe e h m a noKa3aAO, mto co6cTBeHHbie abh meunn AaiOT 
BecbMa yemibiH HeaaBHCHMbiii mctoa BbiMucAeHHH Mem3Be3AHoro norAoiye- 

H HA. CAeAyeT AlilUb CMHTaTbCA C B03M0>KH0CTb[O BAHHHHH Ha BbIBOAbI CO 
cToponbi CHCTeMaTHMeCKHX MecTHbix rpynnoBbix ABHmeHHH. YKasaHHe Ha 3Ty 
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1 26 FiiaBa nepjaan 

onacHocTb Mbt BHflHM b AaHHbix caMoro 4 e h i a, noAyMHBuiero b oahom H3- 
vnacTKOB orpHgaTeAbHbie 3HaneHHH norAOiyeHHH. 

Mw BCTpenaeM npHMep ycnemiioro npHMeHeHKH MeiOAa coDCTBeHHbix 
Abhjkchhh a paSoTe A a h a 6 h [6391. Xotk nocAeAHaa secbMa oTCTaeT no 
o6croaTeAbHocTH uccAeAOBaHHH ot (pyiiAaMeHTaAbHbix pa6oT /[e5ia, Tew 
He MeHee noKaabiBaeT hbhwh acJjcpeKT norAoi^eHHa b co6cTBeHHbix ABnace- 
HHHX CAa6bIX 3Be3A. 

B paAe pa6oT 1838, 585, 866, 560] o6mee norAomeiiHe onpeAeAHAocb 

na ocHOBe H3yHeHHH pacnpeAeAeiiHH BHeraAaKTHHecKHx TyMaHHOcTen. 3 to' 
H3yHeHne h npHBeAo k HOBOMy iiohhthk) o «30He H36eraHHH». IloACHeTW' 
X a 6 6 a a noKa3aAH, hto hhcao BHeraAaKTHHecKHx TyMaHHocTefi MeHaeTca 
B 33BKCHM0CTH OT ra AaKTHHCCKofi LUHpOTbl 1 H 3TO HSMeHeHHe npOHCXOAHT, B-' 
cpeAneM, no 3aKOHy KoceKaHca, hto moikho npH3HaTb 3a yuasaHHe Ha HaAH- 
HHe npH6AH3HTeAbHo nAOCKO-riapaAAeAbnoro raAaKTHHecKoro caoh norAonja- 
loujero BeinecTBa. n P H 3 tom noAHoe tfoTorpa(J)HHecKoe norAOiijeHHe ot noAio- 
ca ao noAioca noAynHAocb paBHbiM 0.5 — 0.8 3b. bcakhkhw. Bmcctc c Tew 
oKa3aA0Cb, hto o6ujee norAonjeHne Ha cpeAHnx h bwcokhx umpoTax (|^| )■ 

xopomo onpeAeAHeTca noAcneTaMH BHeraAaKTHHecKHx TyMaHHocTefi. /^aHHbie 
X a 6 6 a a oAHOBpeMeHHo yKa3WBaAH Ha pacnpocTpaHeHHe norAoujaioiijera. 
BeujecTBa h Ha 6oAee BbicoKHe raxaRTHnecKHe uinpoTW. 

M. C. 3 ri r e H c o h, npoana AH3HpoBaB AaHHbie KaTaxora LU 3 n a k 
H 3 fi M C [872], H3VHHA KpHByK) HaCTOTbl BHAHMbIX BeAHHHH BHeraAaKTH- 
HecKHx TyMaHHocTefi. OKa3aAocb, hto nacTOTw He oAHHaKOBbi na hhjkhhx k. 
BWCOKHX raAaKTHHeCKHX lUHpOTax^ 3 tO o6cTOHTeAbCTBO AaAO aBTOpy B03- 
MOJKHOCTb IlOAyHHTb P«A KaHCCTBeHHblX H HHCAeHHWX pe3yAbTaTOB OTHOCH- 

TeAbHo oSinero norAOiyeHHH b TaAaKTHKe [243]. 3Ta h Apyrne pafioTw: 
SSrcHcoHa cBHAeTeAbCTByiOT o tom, hto, homhmo HHBec'PHoro MeTOA-* 1 
X a 6 6 a a, bo 3 MO?kho npHMeHeHHe h Apyrnx mctoaob HCCAeAOBaHHH r a- 
AaKTHHecKoro norAoujenHH, ocHOBaHHbix na HCH0Ab30BaHHH Tex haw 
HH bix xapaKTepHCTHK BHeraAaKTHHecKHx TyMaHHOCTen (HanpHMep, 
$yHKUHH pacnpeAeAeiiHH bhahmwx 3Be3AHbix bcahhhh, cpeAHHe nosepxHO- 
CTHbie apKOCTH, ijBeTOBbie noKa3aTeAH, neKyAHpHbie AyneBwe ckopocth tr 
t. a.). Xotji h He b npHMOH cbh3h co cKa3aHHbiM 3Aecb, sacAyasHBaeT yno- 
MHHaHHH pa6oTa h Apyroro coBeTCKoro acTpoiiOMa H. M- T o p A o h a [55],, 
npHMeHHBiuero cnoco6 onpeAeAeHHH Koa<|)([)Hu,HeHTa norAOiijeHHH bo BHera- 
AaKTHHecKHx TyMaHHOCTHX, HCXOAH H3 aHaAH3a AHCnepCHH BHAHMbIX BeAHHHH 
BHeraAaKTHHecKHx IJecpeHA, toakvh 3Ty AncnepcHio KaK pe3yAbTaT norAo- 
BUeHHH. 

1 3aBHCHMOCTb HHCJia BHeraaaKTHHecKiix TyMaHHocTefi ot rajiaKTHHecKoft iiih- 
poTbi 6buta OTKpbiTa paHbiue X a 6 6 ji a Cspcon, b 1925 ro/(y [838]. Ho. 
C h p c He HHTepnpeTnpoBaA torAa ee KaK 3c])c])eKT norjiomeHHH. 
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O63op paooT no npoGaeMe 27 - 

Mojkho 6mao 6w HasBaTb ljeAwii p ha #pyr-Hx oigeHOK BeAHHHHbi o6me- 
ro norAOigeHHH h b hx hhcac Tanux, KOTopwe ocHOBaHw Ha BbiHHcAeHHH no- 
ctohhhoh raAaKTHHecKoro BpaigeHHH (Hanp., BnAbcona 110151, O. A. 

MeAbHHKoua 11141). Ho mm ne 6yAeM nepenHCAHTb TyT npoHHX pa6oT, 
nocBHmeHHbix H3VHeHHK> o6igero norAomeHHH. Hhm npHfleTca ynoMMHaTb o 
Jinx b ApyrHx, noAXOAHHJHx aah 3'roro MecTax. CaeAaeM oahako TyT >Ke He- 
cKOAbKo o6iijhx aaMenaHHH. 

Hep SHHCAeHHbie Bbime ocuoBHbie HccAeAosaHHH h pHA Apyrnx pa 6 oT 
KaK paHHi-ix, TaK h 6 oAee nosAHHx, uphbqaht k paaAHHiibiM 3HaaeHHSM no- 
TAOiyeHun — or 0.5 ao 1.0 bbcbahoh bcahhhhm h 6 oAee na oahh KHAonap- 
ceK. Taican Ancnepcnn noAyaaeMbix 3HaneHHH KoacpcpHgHeHTa o 6 iuero norAO- 
m,enHa, aoajkho 6 biTb, Bbi3Ba.ua ne toabko npHMeHeiiHeM pa3Hbix 06 'beKTOB h 
paaiibix mctoaob, AonycKaroujax pasAHHHbie tohhocth pe3yAbTaT0B, ho, one- 
bhaho h tom, hto o 6 beKTbi, HCCAeAyeMbie pa3HbiMH aBTopaMH aah onpeAeAe- 
hhh norAoigemiH, pac.noAOJKeHbi b pa3AHMHbix h an p a b a e h h nx it 
11 a p a 3 h w x paccTOHHHjx. ripocTpaHCTBeHHoe norAoigenHe Me>KAy 
TeM He BCHDAy oahhakobo. 3th coo6pa>ReHHfl noATBepjKAaiOTCH TaKiKe h ho- 
BefilHHMH pafiOTaMH, o6Hapy}KHBaiOUJHMH pa3AHHHble SHaneHHH KOatfnpHUHeH- 
■ra norAoiLjenHH, a cpeAH hhx — h 3iiaHHTeAbH0 6oAbiiiHe, neM BbimenpHBe- 

KcTaTII, B HaCTOHIgee BpeMH eCTb OCHOBaHHH CHHTaTb, HTO norAOm,eHHe 
h AOA b caMoii raAaKTHnecKOH iiaockoctii AocTHraeT BaMeTHO GoAbmero 3iiane- 
HHH — OKOAO 3 3B. BeAHHHH Ha KHAOnapCCK. K STOMy pe3VAbTaTV npHUIAH 
MOCKOBCKHe acTpoHOMM B. B. KyKapKHH 185] h FI. II. II a p e h a r o 
[131, 1321. B AByx uocAeAHHX paGoTax 11. II. FI a p e h a r o, pa sbhb Teo- 

pmo norAoigeHHH CBeTa b TaAaKTHKe, ripeAAO?KHA tpopMyAy, nosBOAHioiiiyio 

JipeACTaBHTb iiorAoujenne CBeTa KaK (pyiiKigHio raAaKTHnecKoS umpoTbi h pac- B" ¥ j 

ctohhhh ot CoAHga. Hah AaAbuie, aBTop nocTpoHA Kapxy OTAeAbHbix oGaa- 
cTefi He6a, xapaKTepH3yeMbix AanHbiM cpeAHHM snaneHHeM norAoigeHHH h 
yKa3aA na ee npHKAaAnoS xapaKTep, aaKAwnaroigHHCH b bo3mojkhocth hc- 
HpaBAHTb paCCTOHHHB B pa3HbIX HanpaBAeHHHX 3a BAHHHHe nOrAOIgeHHH 

Tenepb y»;e ne aoahiho Bbi3biBaTb comhchhh yTBepJKAeHHe, hto ojho 
3HaneHHe KoacpcpHgHeHTa oGigero noiAoigennH He mojkct npHMeHHTbCH ko j j= -S 

b c e m HanpaBAeriHHM raAaKTHHecKoro npocTpaHCTBa. TaKHM o6pa30M, K ■ 

TpyAHOCTHM, npHCyiHjHM a 6 C O A IO T H bl M MeTOflaM, HeH36e5KHO npHMeHHe- Hjj| 

mmm npn onpeAeAeiiHH oGigero norAoigeHHH, npH6aBA3iOTCH TpyAHOCTH, 

CBH3aHHbie c HeopiopojHOCTbio p ac n p e a e AC h n a Macc no- 
rAoujaioujero b e ig e c t b a, hto AeAaeT 3aAany onpeAeAeHHH oGigero 
norAoujeHHH npHHUHnnaAbHo caoikhoh. EcTecrBeHHO, nosTOMy, 6oAbiuee pas- 
BHTHe COBpeMeHHblX paGoT B CTOpOHy HCCAeAOBaHHH AHCpCpepeHgHaAb- 
hoto n o r a o m e h h >i (mctoaom noi<a3aTeAeH ijBeTa h h36mtkob uBeTa). 
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I - 28 fjiaBa iiepBaa 

Mto KacaeTca 3aAanH 06 onpeaeAeHHH ootyero norAoutemiH, to HeAbsst ne 
npH3HaTb, mto ao cero BpeMeHH ona He peuieHa b noAHoft Mefie; b 6oAbuiHH- 
CTBe cAynaeB oyeHeHbi ah tub tiHiKHHe npefleAW aHaMemm norAoiyeHHH b ot- 
AeAbitbix nanpaBAennax; He peuien cine Bonpoc o tom, b kakoh Mepe nor.\o- 
uteHHe npucyuje Bcefi TaAaKTHKe b yeAOM. 

CoBpeweHHbie HccAeAOBaHHH o6mero xapaKTepa, a Ta.KJKe b nacTHocTH h 
T eMHbix TyMatiHocTefi, noKpwBatoutHx coftoft okoao 40% Been noBepxHOCTH 
MAeHHOro n>TH, CKAOHHHDT Hac K HpH3HaHHK) TaKOft KOHUenyHH, npH KO TO- 
poft Macca norAouj.atouj.ero BeiyecTBa pacnpocTpaueHa B.oooiue aoboadho 06- 
UIHpHO, * HO OHa Xapai<TepH3yeTCH OTAeAbHblMH «CryCTKaMH» CHAbHOrO nOTAO- 
tyeHHB, npeHMyujecTBeHHo KOHyeHTpHpyioiyHMHCH okoao raAaKTHHecKofi nAO- 
•CKOCTH. 

HmCHHO 3TH «CryCTKH» CHAbHOrO HOr AOUJCHH fl H HBAHtOTCH TaK HaabiBa- 
eMblMH «TeMHbIMH o6AaKaMH» HAH TeMHbIMH T>'MaHHOCTStMH. HeAb3fl AeAaTb 
pe3KOrO pa3AHMHH Me»CAy OTAeAbHblMH TeMHbIMH o6AaKaMH, C OAHOH CTOpO- 
hw, h pacnpocTpaHeHHOH b ofimupHOM npocTpancTBe c p e a o ft norAoiyeHHH. 
riocAeAHHH, no cyTH, npeACTaBAHeT coftofi coBOKynnocTb mhothx oftAaKOB, 
pacnoAaraKHtjHXCH b to JKe BpeMH oaho 3a apvthm no Ayny 3peHHH. Ahuio 
H aH6oAee 6 ah3khc TeMHbie oftAana na6AK>AaiOTCB b bhac AHcnpeTHbix, KaK 
6bi caMocTOHTeAbHbix oftpaaoBaitHfi. CyiyecTBeuHo, mto aah hhx cbmhx xa- 
paKTepHa HeoAHopoAiiocTb b CTpoeHHH h norAomaTeAbHoft cnocoftHocTH. 

Tan hah HHane, MHorne H3 nepBbix u<e paftoT yKa3biBaAH, b nepByio 
onepeAb, Ha KOHyeHTpaynio Macc norAoiyaiotyero BeiyecTBa okoao 3KBaTOpa 
FaAaKTHKH. 3 to npuBeAO k ipopMHpoBaHHio nonuTHH o raAaKTHHecKOM no- 
rAoigaKJujeM cAoe. 3 th pa6oTbi, KacaAHCb ah ohh mhcah BiieraAaKTHHecKHX 
TyMaHHocTeft, hah paaHoereft mokay (poTOMeTpHHecKHMH h reoMerpHHecKHMH 
pacCToaHHHMH, o6napy»iHBaAH npeaxAe scero hx aaBHCHMOCTb ot raAaKTHne- 
ckoiS iunpoTbi \ CxanoBHAocb HcubiM, mto norAOiyaioujee BeiuecTBO TaroTeer 
K nAOCKOCTH MAeMHOIO IlyTH, KOHUeHTpHpVHCb TyT B BHAf «T3 AaKTHHCCKOrO 
riAocKO-napaAAeAbHoro caoh» 17321. 06napy>KeHHe Ha ipoTorpacpHHX TeMHbix 
SKBaTOpHaAbHbIX nOAOC BO BHeiUHHX 3Be3AHbIX CHCTeMax H OTKpbITHe «30Hb£ 
H36eratiHH» b iiatneft 3ae3AHoft cncreMe peinuTeAbHO yTBepAHAH npeACTaBAe- 
HHe o raAaKTHHecKOM n o r a o uj a hi ib e m CAoe. HapsiAy c 9THM, 
6biAO BBeACHo h noHHTHe onTHHecKofi TOAiyHHbt norAdmaioiii,ero 
raAaKTHMecKoro caoh (b HanpaBAeHHH, nepneHAHKyABpHOM raAaKTHMecKoft 
nAOCKOCTH H, npHTOM, B OKpeCTHOCTHX CoAHya)- B paftOTe [3601, OCHOBaHHoft 
Ha o6niHpHOM h Han6oAee oahopoahom MaTepHaAe, X a 6 6 a noAyMHA 3Ha- 
MeHHe onTHMeCKofi TOAlUHHbl, paBHOe 0.5 3B. BeAHMHHbl, HCXOAH H3 BbipaJKe- 

1 JIloftonblTHO, MTO 3aBHCHMOCTb pHAH BeAHHHH OT ra.TaKTHHeCKOH HIHpOTbl, CBJI- 
samiafl c norjiomonne.M, 6buia noAMenena yme ahbho, ho BiuioTb ao TpHAAaTbix ro- 
AGB ee npocTO ynoMHHaJiH Kau cotpcpeKT HH3KHX tUHpoT*, He pemaacb HasBaTb ee 
atpcjjeKTOM nor.iomeiiHH. 
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OC»3op paOoT no npotvieMC 29 

hha aaBHCHMOCTH nnc.Aa BneraAaKTH*iecKnx TyMariHOCTeft ot raAaKTHHecKoii 
LUSipOTbl, nMBe^eflHOH HM B BH4C 

log N(m) = c — 0.15cosecfr. 

9to cooTKoiueviHe h npeACTaBAACT co6oh ochob,v TaK HasbiBaeMoro ko- 
cestaHc-oaKona, kctutk, ne no npaBv hihooko HcnoAb3yeMoro b pa3AHHHbix 

BbiAHCACHKAX nOTAOlUCHHA. SnaneHHA OnTHBCCKOH TOAUJHHbl flaHbl k Apyrn- 
MH aBTOpaMH, npn 3 TOM 3TH SHa’ICHUH BblMHCAAAHCb pa3HO: B (}>OTOrpaC|)HMe- 

ckhx Aysax 15851, no bh e r a a a k t h • i ec k h m Ty m a h h octti m [697, 397, 425, 426, 
861], no UiapOBbJM CKOIlAeHHHM 1 586. 977, 1002, 370], H3BeCTHbI H T3KHC 
onpeAeAeiiHa, Koropbie ocuoBanbi na UBeTOBbrx noKa3areAHx, t. e. AaiOT on- 
THMeciyvfo TOAiunny h 3 6 h p a t e a b h o iiorAOiuaioiueH cpeAbi 1901, 909, 
907, 977, 4821. PeayAbTaTbi ncex 3thx onpeAeAeHHH, xota h vKasbiBaioT 

npHMepno na oaiih m tot >Ke nopAAOK ueAH'inubi oirnmecKOH toaiii,hhm, TeM 
He xienee, koacOaiotca b nnanHTeAbHbix npeAexax, ohcbmaho, no TeM >ne npn- 
HirnaM, KOTOpwe 6biAH naaBaiibi naMH orHocuTeAbHo o6mero norAoiyeHHA. 

B Cobctckom Coioae onpeAeAeHHH onTHMecKoS TOAupnibi norAouiaioinero 
BCLUecTBa nepnen^HKVAflpHO ra.\aKTH necKoft nAocKocTH, b oKpecTHocTHX Coah- 

ua, npnnaAAe:«aT M. C. 9 fi r e H c o h y :249l, IT. FI. IT a p e h a r o 
[132], E. E. M a p k a p it ii y 199], ML A. BamaKHAse [38] h ap- 

3th aBTOpbl KpHTHHCCKH paCCMaTpHBaAH KMeKHUHHC A AHTepaTypHblH MaTepn- 
aA, cnoBa cu.eni[B BeAftnmiy oiithmcckoh toaiuhhw, h BMecTe c tcm HcnoAb- 
30Ba.\H u noBbie MaOAiOAaTeAbHbie Aaniibie. B a in a k h a 3 e, nanpHMep, hc- 
xoaha H3 ana.\H3a coc rarsAeiinoro km KaTaAora noKaaaTeAefi UBeTa nATHCO" 
BiieraAaKTH'iecKifx TVMaimocTeH. flocxe cor.\acnbix bmboaob cobctckhx acTpo- 
homob — IT a p e ii a r o « Mockbc, M a p k a p a ii a b BsopaKancKon o6cep- 
b a Top h k ii B a m a k h a 3 e b ACacTVMancKOH o6cepBaTopnn — CAeAyeT 
npH 3 Harb, mto neAHnuna X a 6 6 a a, CTOAb nacTo HcnoAb3yeMaa npH paa- 
iibix pacneTax h ao nocACAiiero rspeMeini, na caMOM AeAe aanaaieHa. 

rioin rno aaMcriiM, n to M a p k a p h h, b cbocm HCCAeAOBaHHH raAaKTH- 
HCCKoro norAomciniH, npuMeiniA BHAOUBMeneHnyio h paaBHTVK) hm fne (fiop- 
m5'av Me-roAa B a in a k h a 3 e [31, 321. HocAeAMHH, b ochobhom, cAyniHT 

AAA BblAHCAeHHA npCK’TpanCTBeHHblX nAOTHOCTeft 3Be3A, HO naXOAHT ycneui- 
Hoe npiiMonenne h aaa BbrnHCAemw ncrAoiiieHKA. 

B CBH3H C. OnTH'ieCKOH TOAI1IHHOH, BblTHCAAAaCb, oCblHHO, H reOMCTpHHe- 
c.Ka« roAmima raAiiKninecKoro caoa. 

Eiue b 1930 -1931 rr. B a h-a e-K a m ri naineA aaa nee BeAnm-my 
OKOAO 200 lie I 58 >, 5841. Ana -mis bbcba Tuna B [1010!, neipenA h hckoto- 

pbix AIIH,TMH'ieCKKX riOCTOAIIHblX FftAaKTHKH 15781 H ApVI'He, AaHHble 1268, 
883] caj'jkhah pa ;iy :.iapyne>KHbix acTpoHOMOB ocHOBaHHeM aaa oueHOK reo- 
MerpHMBCKOH ToAUiHHbi norAOUiaiomero exon. Oaiiaico, hx peayAbTaTW npo- 
TKBopenHBb! - n oTACAbHbic .BHa'ieiiifA koacGaiotca ot 200 ao 500 nc h 6oAee, 
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1 -30 TjiaBa nepBan 

B. A. A m 6 a p y y m h h, npHMeHHB no cyujecTBy coBepmeHHo hobdih 

MeTOfl aH3AH3 CyMMapHbIX apKOCTefi 3Be3fl, npnmeA K BblBOfly, 3 TO KO 

H3AVHeHHH, o6yCAOBAeHHbIH 3Be3AaMH, y6blBaeT C pacCTOHHHeM 
OT raAaKTHHecKoro SKBaTopa 6biCTpee, neM KoacjxJjH^eHT norAoujeHHH [10, 
11]. OrciOAa *e noAynaercH 3HaHHTeAbHan TOAiijHHa oahopoaho norAoujaio- 
ujero caoh, hto naxoflHTCB h b corAacHH c 6oAee pbhhhm bmboaom B. B. 
©eceHKOBa [191]. HcXOfla H3 cBoeil TeopHH norAoujeHHH n. n. n a- 
[P e naro [131] bmbca aah toaiijhhm oAHopojHoro norAoujaioiijero 
BeujecTBa 3HaneHHe, paBHoe 200 nc. 3to 3HaneHHe innpoKo HcnoAb3yeTCH h 
H acTOHigee BpeMB. CAe^yeT OTMeTHTb, hto HOBbre HaOAioaaTeAbHbie AaHHbte 
HaxoflHTca b xopomeM corAacHH c hhm (cm. hhjkc). 

K HacToaigeMy BpeMeHH, xoraa HeoAHopoAHocTb kocmhhcckoh norAouja- 
joigefi cpeflbi cTaAa noHTH 6eccnopHOH, noHHTHe onTHHecKOH hah reoMerpH- 
MecKoii toaujhhm TaKJKe, Kax h caMo noHHTHe norAonjaioijjero «caoh», yTpa- 
thao nepBOHanaAbHoe 3HaneHHe. OoHfltTHeM «caoh» mojkho noAb30BaTbca 
KaK CTATHCTHHeCKOH pa6oHefi MO/ieAblO. KoCeKaHC-3aKOH BBABeTCH AHlilb rpy- 
■ , 6biM npn6AH>KeHHeM, ocHOBaHHbiM Ha flonyiijeHHH paBHOMepHoro pacnpeAeAe- 
hhb norAoiyaiomero BeujecTBa ‘BuyTpH nAOCKO-napaAAeAbHoro o6beiMa. M»i 
MOJKHO nOAb30BaTbCH AAH raAaKTHHeCKHX IUHpOT, npeBbimaioiijHx 5 — 10°, a 
TaKJKe h b MecTax MAeHHoro IlyTH, He oneHb nopaaKeHHbix norAoiueHHeM h 
to— AH mb ycAOBHo. FIohhtho, hto MOiKHo 6 mao 6bi BHecTH b Hero nonpaB- 
KH, 3aBHCHUJHe OT ra AaKTHHeCKOH AOArOTbl, HAH BbIBOAHTb ero ( BbIHHC AHTb 
ero KostJicjmijHeHT) OTAeAbHo aab OTAeAbHbix HHTepBaAOB raAaKTHHecKHX 
.AOAroT, ot 3Toro ero npHMeHeHHe hcckoabko yAynuiHAocb 6 m. 

HmcH B BHAy HenoCTOHHCTBO H HeOnpeAeAeHHOCTb KOStjKpHljHeHTa no- 
rAOUjeHHH B pa3AHHHbIX HanpaBAeHHHX, HeAb3H He npH3HaTb, HTO BblHHCAe- 
hhh reoMeTpHHeCKOH toaujhhm, Ha ocHOBe onTHHecKOH, aukjt HAAio3opHbie 
pe3yAbTaTbI. BMeCTe C TeM, MeTOA BbIHHCAeHHH OnTHHecKOH TOAUJHHbl ocho- 
bbh na HcnoAb30BaHHH K03<Jx|)HijHeHTa norAoujeHHH, noAyneHHoro no Ha6Aio- 
AeHHIO o6beKTOB, 6AH3KHX K nAOCKOCTH MAeHHoro riyTH. Ho HeAb3B He no- 
■CTaBHTb nOA COMHeHHe BO.'JMOHiHOCTb HCnOAb30BaHHH Taxoro K09C{Kj5HLJHeHTa 
AAH HanpaBAeHHH, COCTaBAHIOUJHX 6oAbUIHe yrAbl C nAOCKOCTblO MAeHHoro 
riyTH. KpaTKO TOBOpH, nOpOHHbIM B 6oAbUIHHCTBe OnpeACAeHHH OnTHHecKOH 
TOAUJHHbl HBAHeTCH TO, HTO OHH HCXOAHT H3 AOnyiHeHHH OAHOpOAHOCTH ra- 
AaKTHnecKoro norAoujaioujero ca'oh. Tan AonycTHA, HanpHMep, X a 6 6 a, 
noAyHHBiiiHH 3iFaHeHHe 0.5 3B. BeAHHHHbi. Ctohao BaH-fle-KaMny 

ynecTb BAHiuiHe AHCKpeTHbix TeMHbix o6AaKOB BapHapAa, KaK 3HaneHHe 
onTHHecKOH TOAiijHHbi B03pocAo 6oAee, HeM b noATopa pa3a. C Apyrofi cto- 

pOHbl, Bb)HH<V\HB OnTHHeCKVIO TO AUJHHy no AaHHbIM, CBH3aHHbIM C o6beK- 

raMH, HaxoABiijHMHCH b HanpaBAeHHH Ha MfVF 223 (b npo3panHoM «0KHe* 
.30Hbi H36eraHHH), III s n a h [869] noAyHHA 3HaneHHe, BABoe MeHbinee ae- 
AHHHHbl X a 6 6 A a. TatfOBbl MOryT QbITb HeoJKHAaHHOCTH B OTAeAbHbix Ha- 
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063 op pa6oT no npooncMc 3 ] 

npaBAeHHax. OflHopoanoe pacrrpeAeAeHHe norAomatoiijer'o BeujecTBa b cage 
4onycTHMo AHUib aah oi^chkh cpeAHero acptpexTa ua 3Be3AHbie paccToa- 
hhh. Ho, xoH^nyua raAaxTHnecxoro caoh cwrpaAa H3BecTHyio poAb b toa~ 

dtoBaHHH nepBbix HafiAiOAenmi, cBHaaHHbix c HaynenHeM TiorAoineHHH, EoAee tlsjE 

Toro, fla>Ke b HacToaujee BpeMa Bee >xe npi-rxoAHTca npn6eraTb k Hen aah 

yao6cTBa npeACTaBAeHHH h HHTepnpeTaunH rex hah hhmx hbachhh h aaKOHo- I’ t i 

MepHocTen, necMOTpn ua to, hto b o6ujeM, sa iiohsithsimh «riAocKo-napaA- 
AeAbHOrO CAOH» H «OnTHHeCXOH TOAIIJHHbI» COXpaHMACH AHUib TOAbKO (pop- 

MaAbHblH CMblCA. Bo BCHKOM CAVHae MbI flOA?KHbI CHHTdTb, no XpaHHefi Mepe, I i MTW 

'HTO OTHOCHTeAbHO paBHOMepHblH CAOH, TOAH^HHOH B HeCKOAbKO COT 

napceKOB, coacphcht b ce6e, Kan cKa3aHo Bwrne, OTfleAbHbie «crycTKH» 6oAee J J CS* 

nAOTHbix norAoujaioiijHx Macc, npoH3BOAaigHX MecTHbie norAOiueHHH noBW- live ; 

UleHHOH BeAHHHHbt. FlpH 3TOM, HOrAOUjaiOlIjee BelljeCTBO COCpeAOTOHCHO Ke SI jS 

HCKAiOHHTeAbHo b 3T0M CAoe; OTAeAbHbie ero Maccbi HaxoflHTCH h 3a ripeae- 11 ; lr 

. abmh noAOCbi, Ae>Kaujefi okoao raAaxTHnecxoro axBaTopa (cm. HHJKe). 

BaHiHbiM maroM BnepeA k asac yneTa raAaxTHHecxoro norAoujeHHH hbh- 
Aacb pa 3 pa 6 oTaHHan O. Fi. flapeHaro TeopHH norAoigeHHa [131, 132„ 

1341. Hcxoflfl H3 H3BecTHoro ^Kc^oHeH^HaAbHO^o 3aKOHa pacnpefleAeHHH 

3Be34H0H nAOTHOCTH no Z KOOpflHHaTe: 


D(Z)=D(0) c- f 


n. n. n ap e h a r o BbiBeA (popMyxy, Bbipaaiatoigyro noAHoe noi-AonjeHiie 

• CBeTa B 3aBHCHMOCTH OT raAaXTHHeCKOH UIHpOTbl H paCCTOHHHH OT CoAHHa: 


A(r, b) 



IlpH 3 T 0 M 6wah onpeAeAeribi 3 HaneHH 5 i napaMeTpos, BXOflBHjHX b (pop- 
M>Ay: a n — norAoujeHHH ua KHAonapcex CTporo b r dAax rnneexon nAoexo- 
cth (cpeflHce 3iiaHeHHe a 0 =3.5) h $ — noAyTOAiijKHbi oflHopoAHoro caoh 
■ c nAOTHocTbK), paBHoii nAOTHOCTH b raAaKTHHecKOM axsaTope (fi = 100 nc). 
BeAHHHHa oxa3aAacb H3MeHHK)H^eHCa aah pa3AHHHbix HanpaBAeHHH b 
npeaeAax 0.7 — 9.0 3b. BeAHHHHbi. BeAHHHHa ace $ oxa3aAacb nocTOHHHoS. 
HaxoHe^ 6 biAa 06 'bHCHeHa h koahhcctbchho oueHeHa uiHpHHa «30Hbi H36e- 
raHH»» Ha ocHone toh ate (popMyAbi norAoigeHHa. 9Ta oyeHxa oKa3aAacb cob- 
naAaroujeii c epaxTHHeexn Ha 6 AK>AeHHOH X a 6 6 a o m. 

/[aAee IlapeHaro a3a xapTHHy pacnpefleAeHHH bcahhhhw a 0 Ha 
He6ecH0H ccpepe h pa3pa6oTaA 6 bicTpwS h yAoSHbifi mctoa yneTa bahhhhh 


1 norAoujeHHH CBeTa Ha (poTOMeTpHHecxHe paccxoHHHa. 

IlocxoAbxy 6biAa noxa3aHa HecocToaTeAbnocTb AonyujeHHH pocTa norAO- 


rn.eHHH nponop^oHaAbHo paccroaHHio h HenpHeMAeMocTb noAb30BaHHH cpeA- 
hhm 3HaneHHeM xo^(p(pH^HeHTa norAoujeHHH, Teopna II. II. IlapeHaro, 
.> ocHOBaHHaa Ha npHBeAeHHOH $opMyxe h npeAOCTaBHBiuaa cpeACTBO 6oAee Ha- 
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1 32 r.naBa nepBas 

/itpKHO yMHTbiBaTb BAHBHHe oc.\a6AeHHH cBeTa npH onpeAeAeHHH 3Be3AHbix; 
paCCTOBHHH, SBHAaCb SHaHHTeAbHbIM BKAaflOM B 3?e3flHyK> aCTpOHOMHK) i . 

Eio uiHpoKo noAbayioTCB c -1945 roAa b Cobbtckom CoK)3e b 3Be3AHo- 
acTpoHOMHMecKHx HccAeflOBaHHBx; aa py6e>KOM TeopHH OapeHaro MaAO* 
H3BecTHa, noBHAHMOMV BCAeflCTBHe Toro, mto ona 6biAa ony6AHKOBaHa b bo- 
eHHoe BpeMH. Mojkho npHBecTH HeMaxo npHMepoB, norfla TipHMeHeHHe TeopHM 
IlapeHaro peano vAyMiuaer peiueHHe tom hah hhoh 3a4aHH. 

B Ka.MCCTBe OflHOTO H3 TBKHX HpHMepOB Mbl MOTAH 6bl yKa3aTb Ha UHTH- 
poBaHHbie yfKe HccAefloBaHHH, npoBeaeHHbie b 3HreAbrap£TOBCKOH acTpoHo- 
MHHecKoH o6cepBaTopHH. Hi. T. Xa6H6yAAHH [199] HCCAeflOBaA pac— 
npefleAeHHe 3Be3AHbix nAOTHOCTeii b bwcokhx raAaKTHHecKHX uinpoTax Ha oc- 
Hose aHaAH3a 3ue3AHbix noAcneTOB no pa6oTe 1767 J. Flo nanpaBAenHHM hc- 
cAeAOBaHHbix cenenHM, a TaKJKe h rio o6uieH MeTOAHKe, peavAbTaTbi HCCAe/to- 
BaKKB CpaPHHMbI C pe3> AbTaTaMH Oop’T'a 1732], MoalHO KOHCTaTHpOBaTb 
coBnaAeuHe pcayAbTaroB b o6ujhx HepTax. Ho stoxo HeAb3fi cKa3’arb npo Ha- 
npaBAeHHe Ha anTHijenTp. 3Aecb xoa H3onAOTHOCTeii no Xa6n6yAAHHy 
peBKO OTAHHaeTCi. OT KpHBOH O O p T a. npeAnOHTeHHt Heo6xOAHMO OTAaTb 
peayAbTaT}- X a 6 if 6 y a a h h a, t. k. O o p t, He cHHTaacb c HSMeHeHHeM 
noPAouieHHH c paccTOBHHeM, 6paA, co6ctbchho roBopa, 3aBeA0Mo npeyBeAH- 
HeHHhle, MaKCMMAAbHbtfcHX Xa6H6yAAHH >Ke HCXOAHA H3 (J)Op- 

MVAbi FT. n. FT a p e h a r o h ynHTbiBaA, CAeAOBaTeAbHO, H3MeHeHHe no- 
rAOiHeHHH c paccroflHHe.vi. B pesvAbxaxe noAynHAacb noBan, ho 6oAee HaAe*- 
naa KapTHHa hsoahhhh. riocAeAHHe noKaaaAH Ha HenoTopoM paccTOHHHH or 
CoAHu,a ocTaHOBKy naAeHHB haothocth, BoripeKH pe3>'AbTaTy OopTa o 
riOBWUieHHH 3BC3AHOH nAOTHOCTH B AHTHUeHTpaAbHOM HanpaBAeHHH. 

BecbMa HHTepeceH h Apyroii npHMep: OAaroAapn ynexy Me>K3Be3AHorc 
noi’AomeHHH no MeTOAy FI a p e h a r o, K. A. BapxaTOBOH -22] yAa- 

AOCb HaAeJKHO VCTaHOBHTb XapaKTepHCTHKH ABHHieHHH paCCCHHHblX CKOnAe- 

hhh h AaTb cymecTBeHHyK) kphthkv AaHHbix X 3 ii ij) o p a a, Mnnepa h 
1 p s m n a e p a. 

EcaH B 6yAynjeM IipeACTaBHTCB B03M0>KH0CTb yCTaHOBAeHHH 3aBHCHM0~ 

1 Hcooxoahmocti. ynHTbiBaTb nenponopmaoHajibnoe KoopfliiHaie na^eane ruiOT- 
hoctii b ra.xaKTHiecKOM nornomaroipeM caoe , 6 bin a oco3Hana phaom 3apy6ejKHbix 
acTpoiio.MOB. 3xo npiiBOAH.io k nonbiTKaM BBOAiiTb b paccMOTpeHHe HeKoxopbie co- 
OTHOineHHH, AaK>mne BO3M0?KH0CTb BbiHHCviHTb 3(j)^)eKTHBHbie AJiHHbi nyxH 
Ayna b nor.nomafomeJi c,noe (BnabSM-c [1011],. B e p m a h [357], X a.H-T e p H . 
M a p i n ii f571|, B ii .x b k e h c [1006], Cat. TaiOKe ]273|), OflHgKO Bee bth no- 

nbITHH ObJAH MaAO VCneUIHM H HHKTO H3 HHX He CMOr nOCTpOHTb Teopmo, AaHte 
oTAaAeHHO cxoAHyto co CTO.ib noc.xeAOBaTeAbHOH h pa3paooTaHHOft ao BecbMa yflo6- 
Hbix C]30pM npHMeiieHHB AAH npa KTHHeCKHX BblHHCAeHHH TeOpHH, KaK 3T0 c/jenaA 
n. n. nape H aro. He,xaBHHji me paSoia B a h-P a ft h a [770] npeACTaBAHeT 
co6o!o sanoAAaAbift bmuoa cjropMVAbi IlapeHaro. 3HaxeHHH ace napaweTpoB (pop- 
MVAbi B a h-P a ft h BbiHHCJineT Ha ochobb MaTepHajia, ycxynaromero no noAHOTe 
MaTepna.'iy IlapeHaro (cm. Kpiixiineciioe aaiienaHHe IlapeHaro [139])— 
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Oo.'sop paooT no npofljjcivie 33 


CTH, B KOTOPC.H, HApil/p C paCCTOHHIieM OT CoAHUa H raAlKTHHeCKOH UIHpO- 
toh, apryiweiJTOM hbhtch h raAaimpiecKaH 4 o a r q t a, to yneT noiAomeHH i 
npH onpeAeAeHHH cf) ot o m cr p h necx h x paccrofiHHK SHaoHTeAbHo yAy»miHTCH, 
h 6 o (popMyAa, noAo^Kevinaa b ochoby TeopHH b flaHHOM BHAe He o 6 ecne»mBaeT 
BHOAHe y40BAeTBOpHTeAbiioro yneTa HHAHBHAyaAbHOCTK Ka>KAoro raAaKTHHe- 
cKoro HanpaBAeHHH (FlapeHaro, [1351). 

FIoKa neT BG3MOH5HOCTH noAb30BaTbCH eflHHofi (popMyAofi, rfle apryMeH- 
raMH hbajuotch Bee TpH BeAHHHHbi — r, b, 1 , h 6 o 6 xgahmo no KpaimeH Mepe 
vTOHHHTb no HabAJOfleiiHAM BeAHHHHbi d o 11 3 AAH AaHHoro HanpaBAeHHH 

H BbIHCHHTb HX HBMeHeilHe C paCCTOAHHCM. 

IlapaMeTp a Q (a, m 3 cthhho, h P) onpeAeAeH b A6acTyMaHCKofi 06- 
cepBaTopHH na ocuoBe h 36 mtkob UBeTa 6oAbiuoro KOAHHecTBa 3 Be 3 A b 50 -th 
H anpaBAeHH.ax, coBnaAaioiijHx c OAomaAiiMH KariTeiiHa (1 — 45 , 49 , 64 ) 
h H36paiiHbiMK ynacTKaMH MAennoro FlyTH (M 34, M 35, TyMaHHOCTb LJap- 
pyc). BMeere c TeM, rah Tex me HanpaBAeHHH npofleAaHo cpaBHeHHe xoAa 
norAomeHHH c paccToimneM, noAynaioigerocH no TeopHH FlapeHaro, rr 
xofloM, npeflCTaBAjnouJHM Ha6AK>AeHHH (noApobnee cm. b IV rAaBe). He- 
c.KOAbKO paHbiue 3 to npoAexaA Ha ApyroM MaTepaaxe H. ® a o p si 

11961 , HayHHBiHHH h 36 mtkh UBeTa o6inero riorAoiyeHHH c paccTOHHHeM aa t , 
140 HanpaBAeHHH b Machhom riyrH Ha ocHose AHTepaTypHbix AaHHbix. 

B xanecTBe obinero bhiboab mohiho ripH3HaTb xopouiee corAacHe Ha6Aio- 
AeHHH c Teopnefi b 6oAbinnHCTBe HanpaBAeHHH, t. e. xopouiee corAacne xa- 
paKTepa HBMeHeHHH A(r) c npHBCACHHOH (popMyAofi FlapeHaro. 3 to ro- 
BopHT MensA}' npoHHM h 3a to, hto aaKon pacnpefleAeHH» 3Be3AH0 H haothocth 
no ~ — KoopAHiiaTe cnpaBCAAHBo noAonten b ocuoBy TeopHH. /(eflcTBHTeAbHo, 
9 tot 3aKOH, OTKpbiTbiS euje okoao 20 AeT TOMy Ha3aA, HaxoAHT no ATBepn? achh e 
Aah BecbMa paaAHiHbix o6t>eKTOB. Ectcctbchho AoriycTHTb ero npaKTHiecicyK* 
npHMeHHMOCTb H K Me>K3Be3AH0My BeiljeCTBy. 

BnpoMeM, AaAbHefiuiee yTOHHeiine $opMVAbi vneTa norAoujeHHa, xax na. 
3 to yKaabiBaeT n. FT. IT a p e h a r o, aoajkho htth He TOAbKO no nyra 
BBeAeHHH apryMeii'ra AOAroTbi h VAynuieHiiH no Ha6AK»AeiiKHM KapTW napa- 

MeTpOB a 0 H Pi IIO H HO nyTH yTOHHeHHJI 3dKOHa H3MeHeHHH nAOTHOCTH c. 

KOOpAHHaTOH. 

OTuacTH h b 3 toh CBH 3H CAeAyeT onpeAe \HTb haockoctb raAaKTHnecKOH 
cKMMeTpHH MeiK3Be3Anoro BeuiecrBa, AnaAH3 nauiero MaTepnaAa asa yKa3a- 
HHe Ha acHMMeTPHio b pacnpeAeAeHHH bcahhhh noKpacHeHHH no othouichhio 
k ra.AaKTHHecKOMy aKBaTopy. B A6acTyMaHCKo8 obcepBaTopHH sto npHBeAO 
k nonbiTKe onpeAeAHTb nAocicocTb TaAaKTHKH snepBbie no HeBHAHMofi Mem- 
3Be3AH0H MafepHH, B OTAHHHe OT CBeTHIISHXCH o6beKTOB, KOTOpble AO CHX nop 
HCnOAbBOBaAHCb RAH 9T0H UeAH. 

3. Aoacr. acrpoi}). 06c., JVs 12 ‘ 
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1 -34 TjiaBa rrepBaa 

B 3aKAiOHeHHe ynoMHHeM o noAe3Hofi. pa6oTe, npoBefleHHOH B. C. Ca^ 
POHOBHM [149] B Toe. aCTp. HHCTHTyTe HM. IIlTepH6epra no BblHHCAf- 
hhk nonepenHbix MHoatHTeAefi k BeAHHHHaM flf; , saBHcaigHx ot reMnepaxyp 
HAH CneKTpaAbHblX KA3CCOB 3Be3fl- IlpaBfla, MHOHtHTeAH 0Ka3aAHCb BeebMa 
6AH3KHMH K eAHHHIje (0.95 H 0. 90 AAH BH3yaAbHbIX H (pOTOrpa^HHeCKHX 
Aynefi, cootbctctbchho, a ah cneKTpaAbHoro THna M), TeM He MeHee flaHHbie 
CafpOHOBa HHTepeCHbl npHHI|HnHaAbHO H nOAe3HbI npH pa$HHHpOBaH- 
Hbix HCCAeAOBaHHHX, rAe MOHceT noTpe6oBaTbCH BeebMa tohhwh yner no- 
TAOIgeHHH. 

§ 5. TeMHbie o6AaKa. IlorAoineHHe Ha 6ah3khx paccTOHHHHX ot CoAHiga 

Ta cpeAa, KOTopan Bbi3biBaeT, rAaBHbiM o6pa30M, o6igee norAOUjeHHe, b 
OCHOBHOM COCTOHT, KaK CKa3aHO Bbime, H3 TeMHbIX o6AaKOB (TyMaHHOCTefi), 
npeACTaBAHioHjHx co6ofi AHCKpeTHbie cKonAeHHH Macc TBepflbix nacTHii (koc- 
MHHeCKofi nblAH) H Ta3a. BBHAy Toro, HTO TeMHbie o6AaKa ( TyMAHHOCTH ) 
pe3K0 BblfleAHIOTCH Ha o6ujeM 3BC3AH0M CjlOHe MAeHHOrO riyTH, OHH H3AaBHa 
JIpHBAeKaAH K Ce6e BHHMaHHe aCTpOHOMOB. OhH H nOHbIHe npeACTaBAHIOT 
co6ofi npeAMeT oatHBAeHHoro HayneHHH. Eme co BpeMen nepBbix (poTorpatJmfi 
BapHapAa ynacTKOB MAenHoro IlyTH, oGnapyjKHBiuHx cxoactbo Meatfly 
OHepTaHHHMH TeMHbIX H CBeTAbIX TyMaHHOCTefi, CTaHOBHAOCb HCHblM, HTO 
TeMHbie o6AacTH hah, KaK hx Ha3biBaAH npeatfle, «yroAbHbie MeuiKH» 

Ke HBAHK3TCH AeficTBHTeAbHbIMH pa3peateHHHMH 3Be3flHOH nAOTHOCTH, KaK 3T0 
MoweT npeflCTaBHTbCH Ha nepBbifi bstaha, a — cryigeHHHMH HecBeTHigeroc* 
(TeMHoro) BeigecTBa, norAoigaioigero cbct HaxoflHiijHxcH 3a hhm 3Be3fl n 
C03flalOIgerO TeM CaMbIM BHflHMblfi fleepHLJHT 3Be3fl. 

HccAefloBaHHe OTfleAbHbix TeMHwx TyMaHHOCTefi HanaAocb Ha ocHOBaHHH 

3Be3flHbIX nOflCHeTOB B HHX, H 9TOT cnOCo6 CAyatHA OflHHM H3 OCHOBHbIX 
cpeflCTB H3yneHHH h ao caMoro nocAeflHero BpeMeHH. TaK, HanpHMep, H3Be- 
CTHbl o6lHHpHble HCCAeflOBaHHH TeMHbIX TyMaHHOCTefi, BbinOAHHBUIHeCH B 
TpHfli^aTbix roflax 3Toro ctoacthh acTpoHOMaMH FlyAKOBCKofi o6cepBaTopHH. 
Mw HMeeM b BHfly pa6oTy B. B. AaBflOBCKoro [91], FI. CD. LUafirt 
123 1, 232], H. A. BaAaHOBCKoro h B. CD. Ta3e [18], M. JJ, 
Bepr [25], H. H. AeMaH-BaAaHOBCKofi [95], K. T. Ctoh- 
HOBofi [152], B, H. TypaHCKoro [172] h flp. 

riepBbie, 3acAyatHBaK>igHe BHHMaHi'H pa6oTbi, ocHOBamibie Ha 3Be3flHwx 
noAcnerax, KOHCTaTHpoBaAH HaAHHHe rpex ijeHTpoB norAomeHHH b o6AacTH 
TeAbga [442], a TaKate h o6uiHpHoro noTeMHeHHH b o6AacTH Bo3HHnero- 
TeAbya-riepceH 1 . ripn stom, b nepBbix ate pa6oTax He TOAbKo npeACTaBAH- 

i IUnpoHO pacnpocTpaHeHHaH oSjiacTb BoaHHaero-Tejibna-IIepceH noflpoSHO hc- 
cjieflOBaHa mhothmh aBTopaMH aa pySeacoM ([799, 800, 807, 611, 612]) h b IlyjiKoae 
([95] h Ap.). HenoTopbiMH aBTopaMH oSHapymeHbi sfleeb HanpaiwieHiiH, rfle 
norjiomeHHe flocraraeT 4-x 3 b. bcjihikh. Ecjih oSjiaKo HMeeT ctojib Sojibiiioe pac- 
npocTpaHeHHe b HanpaB.ieHHH, nepneHflHKyjiHpHOM k jiyny 3peHHH, KaK mm ero 
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063op paooT no npo6jieMe 


35 


AHCb o 6 ujne peuieHHfl aah paccTOHHHH n noAnoro norAomeiiHfl b TeMHbix Ty- 
iviaHHOCTHX, ho h fleAaAHCb nonbiTKH onpefleAHTb Maccy norAoiuaMiijero 06 - 
AaKa, hcxoab H 3 paxeeBCKoro pacceHHHH boaopoahmmh ra3aMH [739, 7401. 
IlpaB^a, npn btom noAynaAocb Tanoe BbicoKoe 3HaneHHe Maccw ( 6 oAee 10 
c:oAHe T iHbix Macc), KOTopoe He motao He OKa3aTb bahhhhh Ha ABH 2 KeHHH 
3Be3A BHyTpH o 6 Aaua. Me>KAy tcm, cAeflbi TaKoro bakhhhh Ha 6 AK>AeHHHMH 
He o 6 napy»:HBaAHCb. Xoth bth nepBbie peayAbTarw, BbiTeKaroujHe H 3 Hecnpa- 
BeflAHBO BSHTOro 3 a HCXOAHOe paAeeBCKOrO paCCeHHHH, 6 bIAH OIHH 60 HHM, T 6 M 
He MeHee nonbiTKH bth cwrpaAH H3BecTHyio noxoiKHTeAbHyio poAb. Ohh no- 
Ay Hi HAH yKa 3 aHHeM Ha -TO, HTO TCMHbie o 6 ASKa B 3 HaHHTeAbH 0 H CTeneHH CO- 

(CTOflT H3 Macc T B e p. A bl'X Hihl ACBblX lafTHIJ H TOAHKOM K pa6o- 

TaM, nOCBBUieHHblM BblHHCAeHHJIM nAOTHOCTefi H Macc nblAeBbIX o6AaKOB. 3th 
.BblHHCAeHHH BnOCAeflCTBHH AOCTHTAH 3aMCTH0r0 pa3BHTHH ( [798, 802] H AP- ) . 
Ha 3 Be 3 AHbix noACHeTax ocHOBan rpa^HHecicHH mctoa B o a b $ a, Bnep- 
Bbie AeMOHCTpHpoBaiiHbiH :i a KOHKpeTHbix npHMepax caMHM aBTopoM MeTOA® 

B 1923, 1924 h 1926 rr. [1019, 1020, 1021, 10221. 3 tot npocTow MeTOA Ha- 

AOAro GCTaBaACH HaH6oAee pacnpocTpaHeHHbiM cpeACTBOM aah onpeAeAeHHH 
rpaCCTOHHHH H nOTAOU^eHHH B TeMHbix TyMAHHOCTHX. MeTOA BoAblpa, 6bl- 
iCTpo o6peTuiHH nonyAfipHOCTb 6AaroAapH cboch npocTOTe, BnocAeACTBHH 6 ma 
noABeprHyT cepbe3HOH npHTHKe. Te MOAHipHKaHHH, KOTopwe oh ncnbiTaA tt 

pyxax n a h h e k y k a [739, 7401, IlaAeHa [7381 h Apyrux (cm. Hanp. 
16891, TaKHce He nafiaBHAH ero ot kphthkh, paaBHTon cobbtckhmh ac T poHO- 
MBMH P. B. KyHHIJKHM [89, 901 H K. ®. OrOpOAH HK O B bl M 
[122, 1231. CoMHeHHH b npHMeHeHHH MCTOAa Bbi3biBafOT, ao-nepBbix, HeyBe- 
peHHOCTb B Bbl6ope «HOpMaAbI-IbIX» oOAacTefi, He roBopft o TOM, HTO H B npa- 
BHAbHO Bbl6paHHbIX CBeTAbIX o6AaCTAX OCTaeTCA He VHreHHblM HeKOTOpoe no- 
- rAoixjeHHe CBeTa, hah Aaxce b ncnoAb30BaHHH «cpe«HHX» KpHBbix \ nocTpoeH- 


nenocpeACTBeHno HaSAnflaew, to Bnonne ecrecTBeiiho, mto oho MomeT Aaneico npo- 
cTvmaTbCH h no Ayny 3penHH, h TaKHe 6ojiburae 3imeHHH norxomeiiHH BnoAHe bob- 
•MOHCHbi. KcTaTH, b KanecTBe pa6oT, riOKasblBaromux BecbMa 6oAbinoe norAoin,eHHe 
(no 5 H 6 3B. BeAHHHIl), Ha30BeM paQoTbi [800], H [538] flJIH KWKHOH nacra Mach- 
HOTO IlyTH. npH6AH3HTejibiio KO BpeMeHH nepBbix noAoSHbix pafioT othochtch onx- 
•carara XareiiQM ogxaKOB TyMaHHOCTeft HaxoAamiixcH 3 a n P e « e “ ^3 g° 3 
. IlyTH h HafMKweHUbix miayajibiio ([507, 508, 509, 510 511, blA, old 

5141). Ohh He npeACTaBJiHKvr oco6oh peHHOCTH, h SoAbine Toro, Ta , A 
aRTon nbiTaeTCH AeJiaTb bbiboam, H 3AaraioTCH ouiHSonHbie B3rAHAbi. KpoMe toio, 
- 60AbuiHHCTBO H3 BTiix o6pa30BaHHH He oflHapyHteHo na coBpeMeHHbix $°™rpa$HHX 
OHaaaAHCb HAJIK>30pHb<MH. MOJKHO TOJIbKO CHHTatb HTO On 

HHH B KanecTBe onbiTa KJiaccH^HKapHH h CHCTeMaTnaaicHH TyMaHHOCTen, oSoctphah 
™ aHHe K BHAHMblM CTpyKTypHbIM XapaKTepHCTHKBM 3Be3AH0H BCeaeHHOH 

1 flJIH HAAKCTpanHH Toro, nacKOAbKO 33BHCHT pesyAbTaibi HOACHeTOB no JWeTO- 

» b • » P *wa!?s vsiss* i-nri: 

nOMHHM, HTO M 10 ^ 33 ^ BeAHHHHbl H — OKO AO HyAH, npH HCHOAb- 

s=“ x B=“e sssrs. “™ " aHHoa 

’TaAaKTHnecKOH 30Hbi kphboh h b ApyroM-coceflHero ynacTKa. 
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36 PjiaBa nepBan 

Hbix Ha ocHOBe rpoHHHreHCKHX Ta6AHu pacnpeAeAeHHH 3Be3A no bhahmmm? 

BeAHHHHaM, raAaKTHHecKHM 4oAroTaM h mnpoTaM [767], Bo-BTopbix iieAO- 

cTaTOMHoe koahhcctbo 3Be3A, oco6eHHo — apKnx, b BecbMa TeMHbix o6Aa- 

CTBX; B-TpeTbHX HeTOHHOCTH, HeH36e>KHO BAeKOMble OCpeflHeHHeM MHCeA 

3Be34 Aab o6AacreH, hmcioiijhx CAoncHyio BHAHMyio CTpyKTypy; AaAee, — 
0UiH6Ka uiKaAbi BeAHBHH h, HaKOHeu, — 6oAbiuaa aHcnepcna a6coAK>THbix 
seAHHHH, BAHBHHeM KOTOpofi b MeTOfle B o a b (}) a BOBce npeHe6peraeTcn. 
HeTpyflHO noacHHTaTb, mto ecAH AHcnepcna (pyHKijHH CBeTHMocTen paBHa 
npH6AH3KTeAbHO 0.5 3B. BeAHMHHbl, TO OUIHOKH pe3yAbTaT0B HO KpHBbIM 
B O A b (J) a MOryT AOCTHraTb 2-X 3B. BeAHMHH 1 . TaKHM o6pa30M, npHXOAHTCH’ 
KOHCTampoBaTb, mto AHcnepcna (pyHKUHH cBeTHMOCTH 3Be34 flCAaer onpeae- 

AeHHH npOTfl>KeHHOCTH H paCCTOHHHH TyMaHHOCTeH COBepUieHHO HeyBepeH- 
HbTMH. 

OonblTKH CTpOHTb KpHBble B O A b rj) a AAH 3BC3A AaHHOTO cneKTpaAb- 
Horo KAacca, xoTb h yAymnatOT BbiMiicAeHHH, ho Bee >Ke ociaBAjnoT MexoA' 
AaAeKHM ot coBepiuencTBa, h6o e tbkom cAynae. koahhcctbo 3Be3A CTaHOBHT- 
csi MeHbuie h otpeaHeHHH npiixoAHTca aeAaTb aah 6oalluhx nAoigaflox, mto' 
cKpaabiBaeT pa3AHMHB b CTpyKTypHhix AeTaAax. /^HcnepCHH jxe BHyTpn AaH- 
Horo cneKTpaAbHoro KAacca ocTaeTcn 3aMCTHoii h aah paHHHX 3 Be 3 s; koto* 
pwe He aeahtcb Ha rnraiiTbi h KapAHKH. 

B ^HTHpOBaHHbIX pa60T3X P. B. K y H H l£ K H H HOKa3aA nOAHyiO A03K" 
HOCTb «BTOpWX» TyMaHHOCTCH, IIOAynaeMblX OObIMHbJM aH3AH30M no MeTOAV 
BoAb«pa. K. rp. OropoflHHKOB noKasaA, Ha ocHOBe HccAeflOBaHH x 
OCHOBHOFO HHTerpaAbHOro VpaBHeHMJ? 3Be3#HOH CTaTITCTHKH H MaTeMaTHMe- 
CKoro aHaAH3a Bcero MeTOAa, orpaHHqeHHyio npHMeHHMDCTb weTOAa BoAb- 
(|> a Boo6uje, a b HeKOTopwx CAynanx n noAHyro HAAK)3opH0CTb ero peoyAb- 
TaTOB. Ah3AH3 ypaBHeHHA LLlBapyUlHAbAa ofiHapVJKHA, MTO B CAVMQe- 
SOAblHOH AHCnepCHH a6C0AK5THblX BeAHMHH, MTO HMeCT MeCTO oco6eHHO npn 
noACMeTax 3Be3A Bcex cneKTpaAbHbix thiiod, BMecTe bsstmx, pacxo>KAeHHt 
KpHBbix B o a b (f> a oCycAOBAeHo xapaKTepoM ipvHKijifH pacnpeAeAeHHH a6- 
COAlOTHblX BeAHMHH, KaKOBafl AAK HaC, CoSc.TBeHHO, OCTaeTCH HeH 3BCCTHOH... 
Oh pa3pa6oTaA BMecTe c TeM ooAee coBepmeHHbni cnoco6 onpeACAeHHH pac- 
CTOflHHH H nOTAOUjeHHa B TeMHbIX TyMaHHOCTHX. OaHH H3 npaKTHHeCKHX Bbl- 
boaob ero pa6oT 3aKAK>HaeTC5i b tom, mto TOAinHHbi TeMHbix TyMaHHocTeft no- 
AyMaiOTCx npHMeneHHeM MeTOAa B o a b cj> a- npeyBeAH^eHHWMH, paccTOHHHH 

^ npeyMeHbUieHHblMH. 9 tO HaAO HMeTb B BHAy npH nOAbSOBaHHH COOT- 

BeTCTByiOHJHMH AaHHbIMH O TyMaHHOCTBX, nOAyMeHHbIMH HpHMeHeHHeM cnoco- 
6a BoAbtpa (cm. Taxwe K Cp. OropoftHHKOB h O. B. 4 o 6- 
pOBOAbCKHH [126] H /Jo6pOBOAbCKHH [67]); OrOpOAHHKOB 
He oipaHHMHACH KpHTHKOH MeTOAa B o a b <J) a, a pa3pa6oTaA BMecTe c TeM: 
no cyigecTBy hobwh cnoco6, yMHTbiBaioiii,HH Ancnepcnio a6coAK)THbix bcahmhh. 
i IIoAo6iibre pacneTbi Aejia/incb M a .rt h m k h c t o m [652], 
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3Be3fl. IIpHMenetlHe otoio cnocoba gaAo r.o3Mo?KHOCTb O r o p o a h h k o b y 
H 4°6pOBOAbCKOMy BHCCTH C.yUjeCTBeHHble HCnpaBACHHfl B paC'ICTbl 
paccTOHHHH h norAoiyemiH b pjiAe TyMaHHOCTeii, npHiiaAAOKaujHe B o a & <p y 

1.10211, M io a a e p y ! 7 1 0, 712], l' HcoAbjy 1972] H ApyrHM aBTopaM 
(11351, ct P . 95). B KanecTBe oflHoro H3 npHMepoB otmcthm, hto SHanenHa pac- 
•ctohhkh h nor AoujeiiHH, paBHMe 150 nc h 1.0 3B. bcahhhhc aah TyMam-iocTH 
«y rOAbllblii MelUOK» B fO?KHOM KpCCTC, IIO V HCOAbfl y, 6bIAH BaMeHCHbl 
b pe3yAb’raTe nepecnera no cnocoGy Oropo^HHKosa aHaieHHHMH 
230 nc H 0.4 3B. BCAHHHHbl. 

MoAH(pnKau,Ha ilaiiHeKy xa ociioBana Ha npHMeneHHH anaAHTHHe- 
CKHX BbipaHieilHH CpVHKLJHH CBeTHMOCTH H (pyHKyHH nAOTHOCTH. Ho 3TH BW- 
p?M\eHna MaAo oTBenaiOT AeHCTBnreAbHOCTH. BnponeM, IT a h h e k y k caM 
HAAiocTpHpOBaA npiiMepawn KaK TpyflHo, a noAnac h hcbobmohiho, BbiBecTH 
JiaAOKHbte A&HHMe ocooeHHo Taw, r^e norAoujeHHe MenaeTCH b hhtchchbho- 
cth Ha lieGoAbiiioH noBepxHOCTH HeOa [7421 

Ho mctoa 11 a h h e it y k a AaA ochobj' aah HHCAeHHbix cnoco6os B o- 
Ka [362,3641 H M a a b m K h c t a [652, 653, 654], aHSAHTHnecKoro cno- 

coda Lli a a e h a h Ap. HccAeAOBaHMa MaAbMKHCTa asah xopomee 
noATBepHtACHite cnpaBeAAHBocTH kphthkh h cnocoOa OropoAHHKOBa, 
XOTH aH3AH3, npHBeAeHHblH CAMHM MaAbMKHCTOM, HeCKOAbKO (J)OpMa- 
A6H h AaAeK ot toh o6ujhocth, KaKOBa b cnoco6e OropoAHHKOBa. Pas- 
BHTbie B o k o m HHCAeHHbie BbiHHCAeHHH HauiAH nAOAOTBopHoe npHMene- 
HHe K HHAHBHAyaAbHbIM TyMaHHOCTHM. 

MeTOA BoAbCpa H Bee Cro MOAH(])HKau,HH 1 2 , HKipOKO npHMeHHBIHHeCH 
b TpHAijaTbix roAax", b nocxeAHee apeMH, oco6eHHO nocAe kphthkh, pa3BH- 


1 OflHHiu jib oi paiiH'-ieTiHH b mctoao II a h h e u y k a aBJiaerca paccMOTpeHHe 
rroniomaromero oSaaiia nan noraoiparomeH rnupMbi («Absorbing Screens). Ill a a e h 
: viopnc})nniij)oBaj[ oto Aonymemie cayman, ttoraa oSaaico hmcct 3HaHHTeai>Hoe 
nporameHHe no.jiyny apciinfi, paccMaTpHnaa ero kok p«a nocaeflOBaTejibHMx mapii, 
pacnoaomemibix o/ina aa apyroft ([804 1 H .flp.). /taabHeftmee pa3BHTHe 3Ta moah- 
■cpHKanHa rroaywaa y Bepnocpra, AaBtuero (J)opMyjiM aah cjiynaa npoTHHtei-i- 
Horo oGaaica c penpepbiBiibiM norjiomenneM [990j. (Civr. Tarone [982]. 

- PeayabTarM bmhhcjiciihh norjion;enHH chjh>ho saBHCHT ot npHMenaeMoro cno- 
'Co6a. Xopomeft iDtJiiocrpanHeM k CKaaamioMy moikct nocjiyiKHTb npimep K ji k) o e- 
p a, rKOTopbiH nojiynuji ypia noraomeinifi b oaiiom h tom we oGjiane Asa 3HaHeHiin: 
1 h 21/4 3B. BejiHVHHbi na KHJionapeeK, npuMeittiB Asa cnoco6a: B o ji i> (j) a h IT a- 
;i c h a [ 611 , 61 ' 2 |. flpyroft npHMep: lIIaaeH, uccaeAya TeMHyro oSaacTb b 
Bo3Hi«eM, KOUCTaTHpoBaJi HajiHHHe o/pioro oSaaKa, pacnoaojKeHHoro no ayny 3pe- 
iihh b HHTepBa.iie ot 100 napceKOB a« 400 h noivioni,aiomero 1.9 3b. BeaHHHHbi 
[ 807 1 . M a a b m k h c t ii tom 5KC HanpaBJiei-iHH o6napy>KHji ABa OTAeabiibix oo- 
nana c paajiHBiibiMH nor.noiuaiomHMH cnocoSliocTaMH [652]. flaKOHCu;, b ofiaacTH 
i; okoao JleSeAH npHMenemre cnocoSa B o ji bijia yitanbiBaeT na ABa o6jiai:a Ha pac- 

CTOHHHHX, COOTBeTCTByiOIUHX 3Be3A3M 9 H 12-OH 3B. BejIHMHIlbl. iloab3yHCb ate cno- 

ncofioM 11 a ii h e k y k a xaM ate noayacno noraomeirae ot oporo ofiaaKa, pa- 
■ciioaoiKeiiHoro na paccTOJ.iiHii, cooTBeTCTByroipeM 3Be3AaM 13.8 sb. BeaaHHHbi 
[356], 

!l Kpoiue HHTHpoBamibix yme pa6o'r, b otoh oSaaCTH HMeeTCH Soabinoft pHA 
.flpyrnx HCcaeAOBaiiHH, KOTopue oarmpyiOTca na SBesAinax noAcaeTax. Cboake ociiob- 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 


38 TjiaBa nepaasi 

TOH CGBCTCKHMH aCTpoHOMaMH, y>Ke nOHTH He npHMeHHIOTCH. Ho MHOrOHHC'- 
AeHHbie pa6oTbi h HCCAeflOBaHHH, ocHOBaHHbie Ha MeTOfle BoAb(J>a h Ha 
aHaAHTH^ecKHX h HHCAeHHbix MeToaax, pa3pa6oTaHHbix 6AaroflapH ocyujecTB- 
AeHHio 6oAbuiHx pa6oT no 3Be3AHbiM noAcneTaM [364], npHBeAH k HaKonAe- 

HHK) MHOrHX, XOTH H npHOAHHCeHHbIX, AaHHbIX OTHOCHTeAbHO paCCTOHHHH, . 
pa3MepoB h norAOigaioiiieH cnoco6HOCTH TeMHbix o6AaKOB. FIaoaotbophoh 
oKa3aAacb corAacoBaHHaa pa6oTa pH#a o6cepBaTopHit: FlyAKOBCKOH, Tap-* 

BapACKofi, YncaAbCKOH h ApyrHx, npeAnpHHHTaa c ^Abio CHCTeMaTHHecKoro 
HccAeAOBaHHa TeMHbix TyMaHHocTen no eAUHOMy nAaHy. Mojkho npH3HaTb, 
hto — ecAH He 6paTb b pacnex Ty nacTb MAenHoro FlyTH, Koxopaa Tpe6yer 
Aaa Ha6AK)AeHHH o6cepBaTopHH, pacnoAOJKeHHbix Ha KpaiiHeM lOre (t. e. 
nacTb raAaKTHHecKoro xpyra, HMeioujaa okoao 240 — 320° raAaKTunecKHX 
AOAroT), — noHTH see bhahmmc TeMHbie ofiAana MAenHoro IlyTH HccAeAOBa— 
Hbl H onHCaHbl. To-eCTb, MbI HMeeM B BHAy, HTO AAfl HHX npH6AH>KeHHO. 
onpeAeAenbi paccTOHHHa, npocTpaHCTBeHHbie npoTHJKeHHa, Maccbi h haothoctb* 
Ha 3TOH OCHOBe yiKe HMeeTCH B03M0H4H0CTb OCyiaeCTBHTb KAaCCHIpHKa- 
ynio xyMaHHOCTefi h CAeAaTb HeKOTOpbie o6o6uiaK>mMe BbiBOAbi, hto yate npeA- 
npHHHMaeTCH b A6acTyMaHH. Ho, kohchho, mu noxa euie asackh ot pemeHHa 
aaAaHH npocTpaHCTBeHHoro CTpoenna Bcefi CHCxeMbi TeMHbix TyMaHHOCTefi b 
yeAOM. 

B nocAeAHee BpeMa ctaak npHBAeKarb k ce6e BHHMaHHe BecbMa MaAbie,, 

ho naoTHbie TyMaHHOCTH, — TaK naabiBaeMbie rAo6yAbi 1373, 368, 699 h AP-1- 

Ohh CTaBHTCH B CBH3b C npo6AeMOH npOHCXOJKAeHHa 3BC3A, t. e. paCCMaTpH- 
BaexcH Bonpoc o bosmojkhom o6pa30BaHHH 3Be3A b oTAGAbHbix crymeHHHX b- 
Me>K 3 Be 3 AnoH cpeAe [888, 996 h AP-1- He6oAbinHe pa3Mepbi, CHMMeTpHHHaa 
cpopMa h BecbMa OoAbinaH nAOTHoeTb TAo6yA AonycxaiOT paccMOTpeHHe rAO- 
6yA KaK HeKOTopofi 3boaioijhohhoh CTaAHH, npeAuiecTByiouieH o6pa30BaHmo- 
3Be3AbU HaAO, OAHaKO, 3dMeTHTb, HTO OUCHKH riOrAOUJeHHH B MaAbIX TAOSy- 
Aax, ocyujecTBAaeMbie nyTeM cpaiiHeiiHa noBepxHOCTHbix apKOCTen b hhx h b 
AHCp(py3HbIX TyMdHOCTHX, BeCbMa npHfiAHJKeHbl. C Apyroii CTOpOHbl yse- 
peHHOCTb B 6oAbIUHX nAOTHOCTHX I'AoSyA H MOJKCT, I'AaBHblM o6pa30M, CAy- 
>KHTb OCHOBOH AAH yKA3aHH0H THnOTe3bI. TaK HAH HHBHe, I*A 06 yAbI H, OCO- 
6eHHo, Te H3 hhx, KOTopwe HMeioT KpyrAyio cpopMy, sacAyjKHBaiOT bhhmb 

TeAbHoro H3yneHHH. 

CTaTHCTHHecKHe cnocoGbi, pa3BHTbie Ha ochobc MeTOAa B o a b cp a He- 
yAaAocb yAyniuHTb aoajkhwm o6pa30M. HcnoAb30BaHHe npH aHaAH3ax 3Be3A- 
HblX nOACHeTOB nOCTOHHHOH (|)yHKU,HH CBeTHMOCTH CnOCo6HO AaTb AHIUb BeCb- 

Ma rpy6oe npH6AH*enHe k AeficTBHTeAbHOCTH. 

CnHTaAH, KpoMe Toro, hto ecAH bccth noAcneTbi oAHOBpeMeHHo b AByx 

Hbix flaHHbix, BMTeKaiomHX H3 hhx, noMemeHa b MOHorpacpifH B e k e p a [336 j. 
3 th pafioTbi, onySAHKOBaHHbie po 1937 rofla, noMemeHbi b HarneM cnncne u,Hrapye- 
moR jiiTrepaTypbi noA JVsJMs [613, 638, 972, 286, 711, 363, 281, 469, 18, 709, 25,. 
688, 921], O Sonee hobhx pa6oxax mm ynoMHHaeM b cooTBeTCTByiouj,HX MecTax. 
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Aynax — cpoTorpacpHnecKHx h tpOTOBHsyaAbHbix — norAOHjemie CBeTa 3 Be 3 a 
h npocTpaHCTBeHHan 3Be3flHan nAOTHocTb MoryT HaflejKHo onpeAeAHTbCH. Ta- 
KOBa 6biAa TOHKa 3peHHH, HanpnMep, C h p c a [8391. OAHaKo, cobbtckhk 
acTpOHOM m. T- Xa6n6y AAMH .[198] (AcTpoHOMHHecKan o6cepBaiopH>( 

HMeHH B. FI. SHreAbrapATa) BCKpbiA omn6oHHOCTb 9Toro yTBepaiAeHHH, no- 
Ka3aB, hto H3BecTnan TeopeMa SeeAfirepa cnpaBeAAHBa aah noAcneTOB 
h b AByx Aynax. 3 to anaMHT, hto 6ea 3HanHa norAOiaeHHH h ero HSMeHeHHH 
c paccTOHHHeM, TOAbKO no noAcneTaM 3Be3A xoth 6bi Aan<e b AByx Aynax. He- 

B 03 M 0 SKHO BbIBeCTH HCTHHHyK) nAOTHOCTb npOCTpaHCTBeHHOrO paenpeAeAeHHa jjl jfc i* 'll 

3Be3A. Xa6H6yAAHH cnpaBeAAHBO yKa3biBaeT Ha MaAbiS ycnex M io a- 
Aepa h X y ij) h a r e a H [708, 709], BiiAbKeHca [1005] h C t o a- 
AapAa 1923], nocBHTHBiHHx pa6oTbi aHaAHay 3Be3AHwx HOAcneTOB b ab.VX 

Mojkho noHTH AaAbiue h y6eAHTbca, hto noAcneTW h b Tpex Aynax He 
AaAyT bo3mojkhocth o6ohth TeopeMy 3eeA«repa, nocKOAbKy ocTaeTCH 
HeH3BecTHbiM aHaAHTHHecKoe hah HHCAeHHoe BbipameHHe norAom,eHHH KaK 
(pyHi^HH ot paccTOHHHH. Ho TeM He MeHee, B. M a p t m h o b [107] yna- 

33 a Ha B 03 M 0 JKH 0 CTb yHHTbiBaTb riorAOiueHHe CBeTa npH onpeAeAeHHH 3 Be 3 A- 
hwx nAOTHocTefi c noMoiabio chhmkob b Asyx Ay'nax. 

4ah STOrO HyJKHO npHHHTb 3 a HCXOAHOe HeKOTOpyK) CpopMy (PyHKUHO. 

HftAbHOH aaBHCHMOCTH nOrAOIgeHHH OT paCCTOHHHH. OcHOBH 3 H (Jjop.WyAa H3- 1 

BecTHOH TeopwH II- IT H a p e H a r o mojkct cAyatHTb y AOBAeTBopuTeAbHbiM 

npH6Ai«KeHHeM k pemenHio 3aAann. Boo6uje JKe Heo6xoAHMbi HHAHBHAyaAb- !j ?0 

Hbie onpeAeAeHHH mcaoi’o pn/ui bcahhhh: bhahmbiX h a6coAK)THbix 3 B. bcah- llSH 

HHH, UBCTOB, cneKTpOB H Ap- rioHHTHO, HTO \HIUb HOCAe TOTO, KaK b o6Aa- 

CTHX, HByneHHWX MCTOAOM IIOACHeTOB, 6yAyT OCyiljeCTBAeHbl TaK>Ke cneKTpo- ||T k > 

CKonHnecKHe ( k A accHtpHKaijHH ) h k o a o p h m e t p h h e c k n e onpeAeAe- 

hhh, Hayneime reMHbix TyMaHHOcrefi MOHieT c.TaTb Ha 6oAee nponnyio ocuoBy fw ^ , 

h ycneuino paBBHBaTbcn. 

OAHaKo, 3Aecb HHTepecHO ynoMHHyTb 06 oahoh pa6oTe T. A. A i e k h- 
H a (AeHHHrpaACKHH roc. yuMBepcHTe-r), b KOTOpofi noKa 3 ana h HcnoAb30Bana „ ' 

B 03 M 0 fKH 0 CTb nOAyHHTb K 03 Cj)<|)HyHeHT MeHt 3 Be 3 AHOrO nOrAOIXjeHHH H 3 Tex Hie fT f , 

3Be3AHbix noAcneTOB, KOTopwe onpeAeAHioT cpyiiKUHio bhahmoh haothocth ' 

111. 9to HCCAeAOBaHHC 6ea comhciihh osnanaer uiar BnepeA b o6AacTH 3 Be 3 A- Ejfc^p 

hwx noACHeTOB, cAyaiaujHx BbiHCHeHHio 3 aAan cTpoeHHH TaAnKTHKH. 

Hmootch npHMeobi, KorAa H 3 yneHHe pacnpeAeAeHHH tcmhmx o6AaKOR 
OCHOBbIBaAOCb Ha npHMOH (pOTOMeTOHH 6oAbUJHX HOBepxHOCTeH BAOAb MAeH- 

Horo riyTH. Ha hhx yica/'KeM Ha pa6oTy B- T* ©eceHKOBa [191], npeA- 

UpHHHTyiO C nOMOIIJbK) CBeTOCHAbHOH H LUI-ipOKOyrOAbHOH KaMepw. Pa6oTa 
riOATBepAHAa, hto none TeMHbix TyMaHHocTeS oneHb CAOtfiHoro CTpoeHHH ; oh 
pacnaAaeTCH Ha OTAeAbHbie o6AaKa, nacTO HaKAaABiBaioii^HecH oaho Ha Apy- 
roe, TaK hto Ha oahh Ayn 3peHHH npHxoAHTCH HecKOAbKo TeMHbix o6AaKOB. 
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Fjiaaa nepean 

BoAbiuaa P a6oxa <D e c e « k o b a f I86J no onpeAeAea^ 5B e3AHWx bcah^hh 
orpoMHoro KOAHMecxsa 3Be3 fl , coAepjKaigHxca b ceBepnoft nacxH Machhofo 
1 lyTH, TaK?Ke npeACxaBAaex 6oAbiuoH HHxepec. Ona saKOHnena rpa^HKawn 
KOTopwe Aer K o bmhbahiot TeMHbie xyMannocTH no nafleHHEo hhcab 3 Be3A, a 
MOJKeT CAyjKHTb OCHOBOH 6yAyi£HM HCCAeAOBaHHHM. CPeCCHKOB A3A, Ha- 
KOHeg, OCHOBW MCToaa onpeACAeHHH norAomenns csexa 3 B e3A b xewHbix 06- 
Aa K ax, saKAionaroiaerocB b paaAeAeHHH cbcthmocth HOHHoro H e6a Ha ero co- 

CTaBAaioiijHe H B Bb.AeAeHHH BpKocTH, Koxopan o 6 pa 30 Bana TOAbKQ awaflaMH 

H norAoijjaioffiHM b eii^ecT bom h HeaaBHCHwa or aoAHaKaAbnoro cBexa « apv- 

THX npHHHH [184, 193J. F 

npeACTaBAHeT 6o A buioH HHxepec HAea, npeAAOJKeHHaa hcaabho B. A. 
AM6ap S y M MOM. Ho 3T0H H 4 ee HayneHHe noaepxHocTHbix apKocTefi 
He6a, o6ycAOBAe H Hbix toabko apKocxbw aseaA Hainefr TaAaKTHKH (6ea yna- 
cthh apKocren HOHHoro He6a, BOAHaKaAbHorc CBexa, pacceHHHoro csera 
KOCMHHeCKOH HbiAH H AHCjHjjySHblX XyMaHHOCXefi) MOJKeT npHBeCTH K PHAV 
BajKHbIX BbIBOAOB O CTpoeHHH TaAaKTHKH. Co6cTBeHHo XOBOpH, 3XO eCTb CO- 
BepuieHHG HOBbiH MeTOA HCCAeAOBaHHH, BO bchkom cAynae ne Menee neAeco- 
o6pa3Hb,H, He.M 3Be3AHb.e noAcnerb,. Oh ochobbh Ha tom npocxoM noAo>Ke- 
HHH ’ HT0 CA0H Hor-^oigaioiijero aeujecxBa, hmco^hh KAOHKoeaxoe cxpoeHHe 
He TOAbKo 0CAar,AHe T 6AecK 3Be3A MAeKHoro n y xH, ho „ Bbi3b IB aex rt> a y k- 
TyaiiHH B apKOCTH MAeHHOPO nyTH. 

Am 6 a p y ) m. a ii [6, 7 8, 10, 1 1I MaTCMaTHHecKH paapa6oTa A Teo- 
Phk, cpAyKTyauHH h P kocth MAennoro ITy™. 3xa xeopnH oxaaaAacb secbMa 
■•AOAOTBOPHOH; Ha ee ocHose pasBHBaroxcH oa6oibi, M KOTopwx xeopnH H a- 

XMHT "P““ » Pac«Tax, WK o 

npwpOAe AH$<j,y3Hbix xyMaHHocxefi. Mojkho CKaaarb, nxo axo OTKpwAo eu.e 
OAuy Hoayio BoawoiKHocTb HCCAe fl o B aH„a xapaKxepHCTHK AH^yaHMx xy- 
• aHriocTen. n pH axo M HaeAiOAaxeAbHofi ochoboh CAy*ax oyenKH noBepxHo- 
cx °p a T ^ 0C ™ He6a -Maxe P HaA, Ao6biBae M b,H 6e 3 oco6bix SpyAHocxen 1 . 

• H. PycanoB [1471 (AeHHHrpaA), hcxoah hs ypaBHeHHH cpAyKxy- 
a U HH hpkocxh A m 6 apg y m»h h a, noAynHA aah norAOujeHHa oahoh tv- 
seAHHHHy 0.25; aah cpeAHero paAHyca xyMaHHocxH - 5 nc h 
^P- n P „ axoM, oh noxaaaA xopomee corAacHe Aannbix pacnexoB, ochobbh- 
1IWX ” a P emeHHif ypaBHeHHH (JjAyKTyagHH, c AaHHbiMH HaSAiOAeHHH. 

ccAeAOBaHHe y c a k o b w M npoBeAeno na AaHHbi.v OaHHeKVKa 
Ho b caMoe nocAeAHee Bpewn 4- A. PohckobckhiI [1461 (AAMa-Axa) 

nv™ A r"xHt 0 e T Hxo P Aer Ky K ,^,0T0MeT r ,<, H36 ' JaHHMX yHacxKOB MAennoro 

P ’ eAb ’ accHonen), cocTaBHA (pOTOMeTpHnecKHe KapTbi, 

« » .'JSi' " 3 A “ 5 » P 

ataiomee ^AyKTyaunn hdkocth Mtcbhotyi n™ s HHTepecHoe ypaBHeHne, Bwpa- 
tohkhx oSaaKOB na ny T H ayna 3peHiw. Hy ' o6ycjrOB/(eiIHI > ie BapHapHHMn Hiicea 
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Oo3op paooT no ripooneivie 41 

Ha KOTOpbIX AaiOTCfl cpp-4HHe HpKOCTSf, Bbtpa>KeHHble B IHCAe 3Be3A 1 0-oil 
BCAHHHHbi Ha kb. I'paflyc. I ujaTeA&HocTH BbrnoAHeHHH pa6oTW cnoco6cTB;v 
BaAo npiiMeneuHe TeopHH ® ! e c e h k o b a 1191, 1931, flaicmeH KOAHHecTBen- 
nyio oyeHKy r rpex cocTaBAMiomHx ooiyero cseHeriHH ne6a: HOHoetpepHofi, ra 

AaKTHHeCKOH H SOflHaKaAbHOH, H B03M0JKH0CT& pa3flCAeHHH Ha6AIOflaeMOrO 
CBCHeHHH He6a Ha OTAeAbHble KOMIIOHeHTbl. 9 tO HOBbiH (|>OTOiVleTpHHeCKHH 

mctoa Hay'iCHHH r aAo kth necKoro norAoiyeiKia. CpoTorpaipHqecKHH MaTepwaA 
HaKOTTAeH B AaMA-AtC B 3HaHHTCAbHO OoAbffleM oGbCMC (BeCb, AOCTVKHblS 
na6AtofleaHHM MAeHHbiii riyTb b 30iie b y=+20°) H OH MO»;eT flaTb xopo- 
'IiyiO OCHOBy flAH npHMeneHHH TeopHH CpAyKTyaUHH C UeAbK) BbIBOfla IIC3a- 

bhchmmx ouesioK napaMexpoB rewiibix TvMaHHOCTen. 

Xa6u6 y ajihh 12001 raK>Ke npHMeHHA mctoa AM6apgyMKHa 

H BbinOAHHA aHBAH3 (pAyKTyayHH MHCeA 3BC3A HO ASHHOH 3Be3AH0H BeAH- 

HHHbt b HanpaBACHHH raAaKTHHecKoro noAioca, npn 3 tom HHCAa 3Be3A oi: 
npeflCTaBHA (popMyAofi BauiaKHflse-OopTa. B peayAbTaTe HaiaeA 
cpeAHioro onTHnecKyi-o TOAipnny TeMHbix TyMaHHocTefi, paBHofi 0.27 3B. Be- 

TeopHH c{)AyKTyaiyHH b bhahmom pacnpe^eAeHHH 3Be3A, b cbh 3 m c koc-- 
Mi-inecKHM norAorgeHHCM cseTa 3Be3A, pa3BHTa caMHM B. A. A m 6 a p y y- 
M H H O M no T3K0H CTeneHH, HTO nU3BOAHAa CMy BbIBeCTH 3aKAK)HeHHH o 
necAynaHHOM pacnpeACAeHHH 3Be3A thiiob O h B b opocTpariCTBe, t. e. 06 
HX 06'beflHHeHHH B aCCOIJHayHH. 9tOT BbIBOA OCHOBaH Ha TOM, HTO Ha6AI0.3,a- 
toignecH (pAyKTyaynH npeBocxoAHT TeopeTHnecKHe 3HaneHHsi, cooTBeTCTByio- 

r U«e cAynafinoMy upocxpaHCTBeHHOMy pacnpeACACHHio 3bc3a h nbiAeBbix 06- tf*®* 

AanoB h cpe^HHM pa3MepaM nocAeAHHX i . 

Ho, nepBoe yBepeeHoe KOAHHecTBennoe oripcAeAeHHe cpeAHeS BeAHHHHbi 
norAoujeHHH CBeTa b oahoh cpeAHen tcmhoh TyMaHHocTH ypHHaAAeJKHT ca- 

MOMy B. A. AMfiapyyMany 151, eiye b 1940 roAy onyOAHKOBaBiueMy b 

H3Aannax A6acTyMancKOH oOceoBaTopiiM ero 3naHenne. Oho 6wao HafifleHo oTJ| ! 

no tpAyKryauHJiM hhcca BiieraAaKTH'iecKHx TyMaHHOCTen Ha oahh KBaflpaT- 

Hbifi rpaAyc, hcxoah H 3 pacnpeAeAeHHH FI y a c c o h a, h oKa3aAoc& pas- 

HbiM 0.27. FloBTopeuHe b 1947 r. oueiiKH 3 toh BeAHHHHbi Ha MaTepnaAe noA- 

-cneTOB HI 3 n a h BHeraAaKTHnecKHx TyMaHHocTefi b k»khoh HacTH Men- 

Horo # riyTH npHBeAo AM6 apijyM 8 Ha 113] k HecKOAbKo 6oAee HH3K0My 

31-iaHeifHio: 9'" 23. 

B 1943 r. B. B. K y k a p k h h 1871 oyeiiHA ero Ha oc.HOBe anaAHsa 
HjiAyKTyayHH ubctob BHeraAaKTHHecKHx TyMaHHocTeS, uiapoBwx cKonAeHHH h if ' 

3Be3A THna B, HaxoAHiyHxcH Ha bwcokhx raAaKTHHecKHx mHpoTax h no\y- 

1 no Ilia n m a h y [817 1 noKpacneHne b oahom odjiaice paBHO 0.04 3B. Ben. (no 
clMyKTyapiiHM noKpacneiiHH, noKasbiBaeMoro MaTepna.noM Cie66aHca a Yiii- 

o 

2 06 H3JIOJKeiII10M HCCJieAOBailHH aBTOpy H3BeCTHO M3 COAepjKaHHH A° kj:| 3A3 
B. A. A m 6 a p n y m si ii a iia HaynHoft cocchh b Pure b hiojir 1950 r. (Actp. lKypn. 

- 27 , A p s 5, 1950). 
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42 y Tjiasfl nepBaa 


hha 3HaneHHe 0.34. FI. 11- IlapeHaro [132] noasepr aHaAH3y awcnepcHio 
OTaeAbHbix onpeaeAeHHH A ( r ) h npHiiieA k TperbeMy 3HaHeHHK>: 0.27. 

/[aHHyio BeAHHHHy onpeaeAHA h B. E. MapKapHH [101, 99, 100], 
n P « 9 tom oh aaA noapo6HbiH aHaAH3 noAcneTOB 3Be3a h hx cyMMap- 
HblX HpKOCTeH (Ha OCHOB0 Ha6AK>ACHHH) H, yCTaHOBKB B03paCTaHHe <J)AyK- 
Tyayufi hhcca sBeaa h cyMMapHbix upKoCTefi c y6biB£HHCM raAaKTHHecKOH 
uiHpoTbi, o6i>hchha 3to nocAeAHee HBAeime KAOHKOBaTOCTbio pacnpeaeAeHHH 
norAoigaioigeH MaTepHH. MapKapHH o6cTOHTeAbHo pa3pa6oTaA reopHio 
(|>A3'KTyamiH HHeeA 3BC3A, o6yCAOBAeHHbIX KAOHKOBaTOCTblO CTpoeHHH HOrAO- 

igaioiH.eH cpeaM. 

Haao npH3HaTb, HTO yCHAHHMH COBeTCKHX aCTpOHOMOB, npHMeHHBIHHX 
HaaeHiHbie MeToaw h MaTepnaA HccAeaoBaHHH, yBepeHHo ycTaHOBAeHo 3iia- 
HeHHe 3 toh sa>KHOH xapaKTepHCTHKH TeMHbix TyMaHHOCTeS (b cpeaHeM 0.25). 
OnpeaeAeiiHe B a h-P anna [770] oaHanaeT, no cymecTBy, no3aHee h hob- 
■ropHoe BbiHHCAeHHe aaHHofi BeAHHHHbi (cm. KpHTHnecKoe aaMenaHHe II. H. 

IlapeHaro [139]). 

KaK Hie o6bHCHHTb TO oGcTOHTCAbCTBO,* HTO nOl'AOUjeHHe CBCra B U,eAOM 

•p«ae TeMHbix TyMaHHOCTeH aoCTHraeT 2 3 3B. BeAHHHHbi, a B OTaeAbHbIX 

CAynaax h npeBocxoaHT 3 to 3HaneHHe? TaKHe TyMaHHOCTH hbahiotch, bo~ 
nepBbix, naH6oAbiuHMn no paaMepa.w h o6Aaaaiom,HMH HaH6oAbineii norAO- 

IIjaTeAbtrOH CUOCo6HCCTbtO. Bo-BTOpbIX, OHH HBAHIOTCH KaK-6bI COCTaBHblMI* 
H3 OTAeAbHbIX BAeMCHTapHblX TyMaHHOCTeH H HX pa3fleAeHHC Ha nOCAeAHHe 
He Aerxo MOHieT y^acTCH, oco6eiiHo npn noAb30BaHHH rpy6biMH MeTOflaMH 
3Be3AHbIX HOACHeTOB. 

To Hie CaMOe MOHiHO 3aMeTHTb H OTHOCHTeAbHO AHHeHHbIX pa3Mep0B Ty- 
MaHHOCTeH. Te pa3Mepbi 6oAbuiHx TyMaHHoerefi, KOTopwe CHHTaiOTCH ycTa- 
HOBAeHHblMH, B 6oAbIIIHHCTBe CAyHaCB BbIBOAHAHCb no CnOCo6y 3Be3AHbIX 

nOACHeTOB, B H3CTHOCTH MeTOAOM B O A b (J) a, KOTOpblH, KaK Tenepb, 

nOCAe KpHTHKH COBeTCKHMH aCTpOHOMaMH, H3BeCTHO, npHBOAHT K AOHiHO 

6oAblUHM BHaHeHHHM TOAIIJHH TeMHWX o6AaKOB. Ho, HapHAy C 3THM, CAeAyCT" 
cHHTaTbCH c TaKOH BepoHTHOH KapTHHOH, no KOTopofi 6oAee MeAKHe o6AaKa 
HeKOTOpbIM o6pa30M o6T)eAHHHK)TCH B 60 AbUIHe ofiAaKa, KOTOpbie, npn npn- 
MeHeHHH H3BCCTHWX MCTOAOB HAH npH HCn0Ab30Ba5!HH H3BeCTHOro MaTepHa- 
Aa, Bbi hbahiotch Aeme. Otaca biibie Hie MeAKHe oSAaxa «crAaJKHBaic*CH». 
Taxoe «nocHCTeMHoe» cTpoeHHe Meni3Be3 ah wx o6a3kob He npoTHBOpeHHT 
naniHM BarAHAaM Ha xapaKTep CTpoeHHH Bceii MarepnaAbHOH BceAeHHoii, ko- 
Topan, KaK noKa3biBaioT onbiT h na6.MOAeHHH, npeACTaBAHeT neKOTOpoe- 
MHOHiecTBo cHCTeM nocAeAOBaTeAbHO B03pacraK)iijero nopHAKa CTpyKTypHoro 
cocTaBa hah caohihocth (cm. rAaBy IV). 

Ho, hto KacaeTCH pa3MepoB aAeMemapubix tcmhmx TyMaHiiocTeS, II- I L 
IlapeHaro [132, 135] onpeAeAHA hx cpeAHHH paAHyc a 2.3 napceKa. 
•jlo3Hie ljeaep6 Aaa [399] noxynHA aah cpeAHero paAnyca cbctawx Ty- 
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O03op pa6oT no npoSjieaie 
ManHOCTefi 3 HaneHHe 1 8 nc ^ . Kan cnpaBeflAHBO OTMenaeT II FI. FI a p e h a 

ro [139], conocTaBAeHHe 9 thx Asyx oijeHOK AaeT noATBep»'AeHHe BbiBOAy, 
no a y HeHHowy e^e b 1938 rosy b A 6 acTy M aHCKOH oocepBarepHH, o hckoto- 
pOM CAHHCTBe CBeTAbIX H TdVIHblX TyMaHHOCTeii [15], 

B OCHOB)' cbohx oueHOK Flapenaro noAo^KHA cboio iKe Teopnio^no- 
rAoujeiiHH. n P n 3 TOM OH oueHHA oSigee koahhcctbo tcmhwx TyMaHHOCTeii bo 
seen FaAaKTHKe (okoao 4.5* lO 3 ) h Maccy oahoh cpeAHen tcmhoh TyMaH- 
HOCTH (3.4X-MO)»qeMy cooTBeTCTBVeT cpeAHHH nAOTHOCTb cpeAHeii tcmhoh 
T yMaHHOCTH paBHan 3X 10 ' i4 rp/cM 3 . 4aAee, 6 biAa BbiHHCAeHa noAHan Macca- 
TeMHOH MaTepHH b FaAaKTHKe, oKa3aBixiaflCH paBHoS 1.6X10 8 coAHenHbix Macc. 

Eige paHbme b 1940 rofly — Macca tsmhoh MaTepHH 6biAa oijeHeHa aKaAe- 

MHKOM B. F. (DeceHKOBWM [189], CO 3 HaneHHeM KOToporo hohth coBna- 
AaeT ou,eHKa H. n. Ilapenaro, xoth o 6 a aBTOpa noAb30BaAHCb coBep- 
lUCHHO pa3AHHHbIMH MCTO^aMH. 

4H(|)4)epeniiHpoBaHHbie oijchkh Macc b eAHHHu,ax o 6 beMa, othochih,hxch 
k pa 3 HbiM raAaKTHnecKHM HiHpoTaM (hto ao chx nop He AeAaAOCb) necKOAb- 
ko noHHJKaioT SHaneiiHe o 6 meg Maccbi npoTHB roro, hto noAyneHo 6 mao noc- 
AeAHHMH aBTopaMH, KaK 9 to noKaBaA aHaAH3 KaTaAora yBeTOBbix noRa-saTe- 
AeH 3Be3A, lipoBeAeHHbiH b A 6 acTyMaHCKOH o 6 cepBaTopHH (noApo 6 Hee cm- b 

rAaBe IV). 

npH 6yAyujHx BbiHHCAenHHX Macc Me?K3Be3AHoro BeoiecTBa hco6xoahmo 
CHHT aTbCH C (jiaKTOM IieHTpaAbHOro IIOrAOUjeHHH, T. e. C HaAHHHeM TBepAbIX 
naCTHU, 6oAblUHX pa3MepOB. KaK BMHCHeHO B HCCAeAOBaHHHX, npOBeAeHHbIX B 
A6acTVMaHc.KOH o6cepBaTopHH, 3Ta cocTaBAsaoujaH Me>K3Be3AHoro BeujecTBa> 

AOBOAbHO 3 HaHHTeAbIia (M- A. BaUiaKHA3«, [40]). 

HeAaBHHH pa 6 o T a E. A. PycKOA [148] (Foe. acTp. H H cTHTyT hmchh 
LL lTepH 6 epra) cBHAeTeAbCTByeT o iiohhachkh cepbe3Horo HHTepeca k Bonpocy 
o (popMe h npocTpancTBeHHOH opweHTHpoBKe TeMHbix TyMaHHOCTeii. 9 tot 
HHT epec ecTecTBeHen h noHHTeH. Oh CBH3aH He TOAbKo c TeopeTHHecKOH 3a— 
Aaneii 06 ycTOHHHBOCTH tcmhoh TyMaHHOCTH noA AeScTBHeM cha THroTeHHH 
h CBeTOBoro AaBAeHHH H HOA BAHHHHeM raAaKTHHecKoro BpaigeHHH h npone- 
TO, HO H C pa 3 BHTHeM TyMaHHOCTH B yeAOM H <*e B3aHMOCBH3H CO 3Be3AaMH : 
3aAana nepexoAa ot bhahmoh (|) 0 pMbi TeMHbix TyMaHHOCTeii k hcthhhoh 
$ opMe h o npocTpaHCTBeHHoii opneHTHpoBKe peiueHa E. A. PycKOA b 
3 HaHHTeAbHofi cTenenH, xoth H 3 6 oAee Tpex cotch o 6 i>eKTOB aTAaca B a p- 
h a p a a yAaAOcb uccAeAOBai'b TOAbKo okoao ceMH acchtkob. 4 H 4 )( J ) y 3HOCTb ’ 

KAOHKOBaTOCTb, COCeACTBO CO CBeTAbIMH TyMaHHOCTH MH HBHAHCb OrpaHHHe- 
HHHMH B pemeHHH 9TOH 3 aAAHH. Ho BAIKeH pe3yAbTaT, BbipaSKalOIgHHCH B 
KOHIjeHTpHpOBaHHH B HAOCKOCTH TaAaKTHKH 60 AbUIHX OCeii 60 AbUIHHCTBa 
TeMHbix TyMaHHOCTeii ii b npeo6AaAaHHH BbiTHHyTbix, a He cipepHHecKHX 

1 no M a k- K p ii 1 661 1 cpeAHHH paAHyc rasoBoro ooiiatsa paBCH npHQjmaHTejib- 
ho 3.8 nc. 
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44 F/taea nepBaa 

TeMHbix TyMaHHocTefi. 3 tot peayabTaT aBTopOM TOAKyeTcn KaK noflTBepjKae- 
HHe ynacTHH tcmhwx TyMaHHocTefi b raAaKTHMecKoM BpaujeHiiH. 

TaKHM 06pa3OM, Mbl BHfleAH ,HTO HaUJH 3H3HHH O npHpofle H KOAHHCCT- 
BeHHbix xapaKTepHCTHKax tcmhwx TyMaHHocTefi aocthi-ah aoBOAbHo bwco- 
Koro ypoBHH, 6AaroAapH HccAeaoBaHHHM cobctckhx acTpoHOMOB. Bo-nepBbix. 
ohh BHecAH cyujecTBeHHwe yAyHmeHHH b mctoaw, npHMeHneMwe aah HayneHHH 
TeMHbix o6AaKOB. Bo-BTOpwx, ohh npnaaAH nocAeflHHM HOBoe 3HaneHHe, npo- 
AHBiuee HOBbifi CBeT Ha npupoay raAaKTHHecKoro norAoujeHHH (cm. hhjkc). 
B-TpeTbHx, B CoBeTCKOM Coioae 6wah pa3pa6oTaHbi TeopHH norAomeHHH H 
yA 06 Hbig cnoco6 yneTa bahhhhh norAouje H HH cbctb Ha onpeaeAeHHe <J)oto- 

MeTpHHeCKHX paCCTOHHHH. HaKOHCH, 6bIAH yCTaHOBACHbl (J)H3HHeCKHe xa- 

paKTepHCTHKH TeMHbIX TyMaHHOCTefi. 

ynoMHHyTbie b 3tom naparpaipe HccAeaoBaHHn h P ha apyrnx pa6oT bw- 
ABHAH HeKOTOpbie HanpaBAeHHH, rae KOCMHHecKoe norAoujeHne CBeTa cKaaw- 
BaeTCH y«e H a Becb M a Sahbkhx paccTOHHHHx, t. e„ rae TeMiioe o6AaKo pac- 
noAOJKeno oneHb 6ah3ko ot CoAHua. B cbhsh c tcm, hto SBesaHo-CTaTHCTH- 
HecKHH aHaAH3 nAOTHocTeg b 3thx nanpaB achhhx Tpe6yeT yneTa norAoige- 
HHH, HaHHHan y?Ke c caMbix hpkhx 3BC3a, HanpaBAeHHH, rae norAoujeHHe 
•6ah3ko, npeacTaBAHim oco6wh mrrepec. I7o C t e 6 6 h H c y CoAHue no- 
rpyjKeHo b OTHOCHTeAbHo oaHopoaHoe o6AaKo KocMimecKoro BeujecTBa, toa- 
igHHoH okoao 500 napceKOB, xapaKTepH3yeMoe H36HpaTeAbHbiM norAoujeHHeM 
B 0.1 3B. BeAHHHHbl H IpOTOrpaipHHeCKHM OKOAO 1.0 3B. BeAHHHHbl [908], Q 

ap) r rOH CTOpOHbl, B e K C p aonyCKaA HaAHHHe aBVX OTHOCHTeAbHo y3KHX 
BeTBefi TeMHOH MaTepHH, BblTHHyTblX OKOAO CoAHIja. 

B o6igeM Haao npH3HaTb, hto mw norpy>KeHM b o6uiHpHoe KocMHnecKoe 
o6Aa K o, npocTHpaiouieecH nepea coAHeinyio CHCTeMy ot cosbcsahh TeAbija 
k C03BC3AHK) CKopnHOHa. rioapo6HaH CTpyKTypa o6aaKa norAoujaioiijero Be- 


KOTopoe HecoMHeHno npHcyTCTByeT b 6 ah 3 h CoAHija, no K a euje hb- 
AHCTCH 06 'beKTOM HCCAeaOBaHHH 1 . 

rm, v to 13 CBH3H C H 3 JIO>KeHHWM ireaecoo6pa3Ho aaTb nepeneiib pa6oT, xapaKTepHsvio- 
mux HanpaBJieHHH Sjihskhx norjiomeHHH, " - . 

1 928 ~ 1935 rr - UlaaeH b necKOJibKHX pafioTax noKaaaJi, hto b 
‘ p x HanpaBaenHHx b oGjiacra /Ie6e/ui h II[HTa saMeraoe norjtomeHHe cKa- 
JbiBaeTca yHce c paccTOHHH h b 100 h 70 napceKOB [793, 799, 8011. B ot- 
iionieHHH JleSeaH, Bnponeivi, b TaKOM CMbicjie BbicnasbiBaJicH eme Bojibd) b 
pa 60 Te 1924 rofla [1021], Senep ofiHapyHCHJi Hatapareflycoe noraoiqeHTO Ha 
7 QO BH ’ I Jp,f„ bH Po 9 7 ^ JIbI o PaCCT0HHI1HX n0 4>OT03aeKTpHHeCKHM BKBHBajieHTa.M UBeia 
3Be.)A 1327], 9 to Iianuio noaTBepsKflemie b pa6oie [3801. HanbaBJieHHH c 

f611 KI 793 IIO 799 II ^800 eM 8O7 IJI as9 TK H9 I 7i bI T&M H '^^TBepHiaenb! b Boshhtom 

(oil, 793, 799, 800, 807, 482, 527| h b YroabHOM MeniKe [972 738 713 7631 

H0rO 0 n3%F B |r'wn 6 T 3 T n0Vml ^ elWe KOHCTaTHpOBaHO ,f B I03KH0H H3CTH " MABHt 

Hbix iluPmL- 1 / T HHTepec npHwreKaiOT k ce6e fl Ba npoTHBonojioHc- 

HWX HanpaBJieHHH. / =3300 b 3MeeHocpe h l =150o B Teabue Saecb b bthy 

s , pa nr™ 4 s. Sdr^“«r c ss 
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Qoaop padoT no npooJieMe 45- 

Ho, HHTepeciio, mto i aKa« 6 .ms.>oc ooAaKa kocmhmcckoh nwAH bhobl- 
OJKHUi'Aa MbICAb, MTO KOMeTbl H MexeOpbl, OCo6eiHO Te, KOTOpblC HM6IOT 1’H- 

nep6oAimecKHe ckopocth, npoHcxoflflT ot Hero 1719, 412, 546]. Stjt Hfleio 
pasBHBaA B. T. ® ete h k o b, cBBabiBaioiUHH c oambkhmm k Co.-wipy Ty- 
M3HHOCTHMH HOrOKH MeTeopOB, flBHHtyiUHXCH HO OTHuIHeHHK) K CoAHgV C. 
rHIiep6oAHHeCKHMH CKOpOCl'HMH. CDeCeHKOB AOnyCKaA, MTO HOTOKH HOC- 
MHMecKHx Mac.TKU, ABHJKyiijHxcH b FaAaKTHKe b napaAAeAbHbix HanpaBAe- 
HHHX C nOCTOflKHOH CKOpOCTbJC, OTKAOHHIOTCH OT HepBOHaHaAbHOrO nyTH II 

yci'peMAHiOTca b cocefluiie c. 3cmach npoc.TpancTBa, 6AaroflapH npHTnateHHio 
CoAHUa 1185, 192|. SnaneHHe noflooiibix hack b tom, mto ohh citoco6ctbo- 
b3ah nocranoBKe h pemenmo pnfla npaKXHMecKHX 3aflan o iiaothocth, Mac- 
ce, cocTaBe h fliiHte.MHnx b kocmhhcckoh riorAouiaiouieH cpefle. Ha ochobc flo- 
nymenHH nofl,o6iifl Meatfly iieuBBecTiihiMM iiaM mbcth mkhmh kocmhmcckoh nw- 

AH, C OflHOH CTOpOllbl, H MeieOpaMH, XapaKTepHCTHKH KOTOpbIX AOCTaBAHIOTCH 
npnMbiMH na6A;oflenHAMH, c. ApyroH- 

B caoeft Ba.'KMOH MOHorpaiJjHH 1947 roAa [194] B. T. ©ecenKOB 

IIOAFSeA UTOTH MHOrOACTHHM HCCAeflOBaHHKM MeTeopHOH MaTCpHH B Meatfly- 
HAaHeTHOM upocTpancTBe h aba hoahoc ocaeuieHHe 3 toh npo6AeMbi, cyin,ecT~ 

BeHHO H3MCHHB OflHHKO nepBOHaHaAbHVI-O HfleiO O HenOCpeflCTBeHHoii 
CBH3H MCTeopOB C OtUilKaMH TBAaKTHMeCKOH IlblAH, 

Bbmie Mbi yKaaaAH, mto nonaxHe <-K03(fi(pHuneHr norAoujenHa» (aflecb 
Mbi HMeeM b BMflv lioi'AO'iieHHe Ha 1 kiic; TOMHoe onpefleAeHHe KoaipipHUHeH- 
xa norAoujeiiHH cm. b Kypce II. II. fl a p e h a r 0 [134], crp. 237, 238) 

AHiub othoc HTe AbHo h hm mo At ho rt0Ab30BaTbCA c orosopKaMH. B naparpa- 
(pc o HeofliiopoAHocTii norAomatoiueH cpeflw bto yTBepHtfleuHe noAyMHr 
flaAbneHiuee oOocnoaaiiHe. Kpoivie Toro, ccah ynecTb, mto norAom,aioin,a« 
cpefla o6AaflaeT naflenHeM iiaothocth no Mepe yflaAentin ot raAaKTHMecKoro > 

663, 664J. Ofinaita b TcJibue u Saiecnocfle npeflcraB.MfiiOT cofloft, BMecxe c Tear, flBa npn- 
Mep a 3HaMHTC'JiiiHoro nor.nomenHH na y m e p e h h m x uiHporax, HecKOJibKO flpyrax 
xoth h Menee nnoTHbix h Mcnee oomiipiibix nonnomaromux oonaKOB na yiviepeHHbix 
uiHpoTax (pHKCHpoBajm JI y n ;u a p k [641 1 h M e ji o t [673], H3yMaBmne - 
pacnpefleAerine xeMHbix oojiaKOB no Kapraw <t> p a h k a h h-A a a m c. JJ, io cp e ft 
h C m y k o b h m, flonycTHB paBHOMepHoe pacripe;iejienHe 3se3A Memfly flByMH 

nflocKocTHMij, napa.M.ie/ibpbiMH rajiaKTHMec-KOMy OKBaropy, h nocTOHHHoe 3HaMerme A S 

K03cpfpHu,neHTa nor.iiomeiiHH n mtom c.noe, no.uyMH.MH anaJiHTHMecKoe BbipanteHHe fljm *|| 1 $ 

HpKOCTH, npOH3BOflHXIOH 3Be3fla.MII II paCC.MOTpeJIH Ge 3aBHCHM0CTb OT rajiaKTHHeCKOH , 1 ? -Jj! 

LUHgoTbi. B pesyabTare omh npHinjiH k BHBOfly, mto noraomeHHe b CBoeii SojibineS 

iacTn npoHcxofli-iT b 6jth.ik.mx oKpecTiiocTHX Cojuipa [429]. OScTOHTejibHO nccneflona- jrf " 

na odjiaci'b Fuafl X o ji i> m 6 e p r o m [548 ], 

CoBceM iieflaBUo b paPore [824] noKa3ano, mto flonymenne BbiTHHyxoro Tewno- 
to oDJiaua ot TeJibua-- Mepes CoJiHpe — it Otjwyxy mojkot oSbHCHHTb, khk KanecTBeH- 
ho, xaK ii KojiHMecTBeiiiH), yeTaiioB.ueriiiyio eine b 1926 rofly b paooTe [405] saKOHO- 
MepnocTb naflCHiia aoccwnoTiioil hpkoctm obcba Tuna B c yMenbujeHnew bhahmoh 3B. 

3flecb Hte ot.mothai paoo'ry II. H. K a ji h t h ii a [76], nau nontmcy noKaaaTb- 
Ha.miMHe ojiiibkiix JioKa.'ibHbi.x eryiflCHHii KocMiiMecKoii nbi.ni: Ha ocHose aKTHHOMerpii- 'puL 

Mecmix iiao.iiofleniiii. 
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‘•46 


TjiaBa nepBaa 


SKBaTopa, to onpeaeAeHHH K03tj)c|>H^eHTa norAoigeHHH no o6beKTaM, pac- 
iiOAOMieHHbiM Ha paaHbix raAaKTHnecKHx innpoTax, TeM 6oAe'e AHUieHbi cmwc- 
•Aa. TeM He MeHee, KosipcpHuneHT norAoiueHHH cAyniHT ochobhmm hhackcom 
! HHTeHCHBHOCTH nOrAOUjeHHfl H erO HCnOAb3yK)T AAH XapaKTepHCTHKH nOCAeA- 
Hero b Tex hah hhmx HanpaBAeHHHx hah o6AacTHx He6a. FIohhtho, hto mho- 
roHHCAeHHbie pa6oTbi, nocBHigeHHbie norAonjeHHio, noHTH BcerAa ctbbhah 
- CBoen nepBoonepeAHOH 3aAaneH onpeAeAeHHe KoacJxpH^eHTa norAoujeHHH, a 
3avacTyio h orpaHHHHBaAHCb TOAbKo 3toh 3aAaHeii. 

B HHJKenpHBeAeHHOH Ta6AHI|e I MbI CO0paAH 6oAbllJHHCTBO H3 3HaHeHHH 
K03(j)^)HijHeHTa o6njero norAoigeHHH, onpeAeAeHHbix KaK b BecbMa paHHHe 
■ roAbi — b HanaAe TeKyiyero CTOAeTHH, Tax h b 6oAee nosAHne, BnAOTb ao 
H blHeiHHHX. n P H 9TOM, B Ta0AH^ MbI He BKAIOHHAH Te BeAHHHHbl, KOTOpble 
33BeAOMO CHHTaAHCb npHMeHHMbIMH AHIHb AAH KOHKpeTHbIX H OrpaHHHeH- 
hwx ynacTKOB He6a. CAeAOBaTeAbHo, Ta6AHya coAepvKHT AHiiib Te 3HaneHHH. 
KOTopwe aBTopbi CHHT3AH xapaKTepH3yK)iHHMH Bee raAaKTHHecKoe npocTpaH- 
-ctbo hah, bo bchkom cAynae, 6oAbiHHe o6AacTH He6a. Mbi H36eraAH TaKJKe 
TaKHx 3HaneHHH KoacpipHu.neHTa norAonjeHHH, KOTopbie onpeAeAHAHCb no 
BecbMa 6ah3khm o6beKTaM, t. k. b tbkhx CAynaHX K03(J)(pHijHeHT TaKJKe He 
■Mor 6biTb HaAe*HO onpeAeACH. Ho mm MorAH 6bi 3Aecb ;«e 3aMeTHTb, hto 
B nOAHe Ha3peBaeT BOSMOJKHOCTb H HyjKAa B COCTBBAeHHH raAaKTHHeCKOH 
KapTbi, KOTOpaa coAepjKaAa 6bi bo3mojkho noAHbie AaHHbie, xapaKTepH3yio- 
JJUjHe nOrAOHjeHHe B OTACAbHbIX TOHKax. 

Ta6AHija I 


BejinsHHa 

norjiomeHHfl 

wa I KUC 

ABTOp 

| 

Tox ony6- j 

JIHKOBaHHa 

ci 

H 

O 

\C 

Oh 

HcnouBsysMbifi MaTapaaji h M eTo.i. 
npHMeiaHBa 

i 

2 

5 

4 

5 

~ 2 SB. BeJI. 

OpyBe 

1 

1847 

[153] 

HhCJIO 3Be3A pa3HbIX BejIHHHH. 

> 2 

Komhitok 

1904 

[41 1] 

CoScTBeHHbie flBHJKeHHH 3Be3fl. 

i.6 

KaiiTefta 

1904 

CS89] 

HHCJia 3B63/J pa3HbIX BGJIHHHH ft 

cpeflHne napa^Jiancbi. 

• 0-3 

3 ee.inrep 

1909, 1911 

r»58] 

[859] 

IIpocTpaHCTBeHHoe pacnpeAejieHHe 

3Be3A. 

■ 3 

XaJI bM 

■ 9*7 

[522] 

BejIHHHHbl, paCCTOHHHH H COfiCTB. 
ABHJKeHHH 3Be3A 

0.5 

iria^eH 

1929, 1931 

T794] 

[797] 

IIjiothocth npocTpaHCTB. pacnpe/je- 
JieHHH 3Be3# 

• 0.67 

Tpsun^ep 

1930 

[968] 

OxKpbiTbie CKomieHHH 

•0.7 

BoTiuHrep, 

IliHeaaep 

1930 

[379] 

LJecJjeH/jbi, paccTOHHHH ot rajiaKTHne- 
CKOH nJIOCKOCTH 

' 0.4 

Bok 

. m 2 

[362] 

3 Be3flHbie noAcneTbi; TeopeT. h CTa- 

THCT. flHCKyCCHH 
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063op paSoT no npoSneiie 


EpHAb 1932 


iljKOH 1933 

Bhabsmc 1934 

IHaaen 1936 


BaH-PaflH 1936 


I [577] 
i[ioi 1] 


BaH-ae-Kaiin 1935. 
BbicouKBH 1937 


BepjjaH 1936, 

KynapKHH 1937 

MejitHHKOB 1937 

AidSapuy- 1938 

KWH, I'Opjri- 

•«aA3e 

Bok 1939 

3 ftreHC 0 H 1939 

.Hwoh 1939 

Gre66nHC h 1940 

ero coTpyA- 

HHKH 

Tpawnaep 1940 

Bhjibcoh 1940 


KyKapKHH 1940 

IlapeHaro 1940 

Ce84>epT H 1941 

Ilonnep 

BepH6epr 1941 


1937 [357] 

[358] 


CpaBHenne reoMeTpnnecKnx n cboTO- 
m e Tp it aec k h x paccTOHHnti sbgsa Tuna 
B b BH3yajibHbix Jiynax 

HecjienAw, ranaKTHnecKoe BpameHne 
CjiaSbie 3Be3flbi Ha Becmaa Majibix 
raJiaKT. mnpoTax 

PaHHee nojiynennoe 3Haqenne [797], 
HcnpaBneHHoe 3a cneT npHBefleHHH k 

44001 

I]ef[)CH^bi, ranaKTHnecKoe BpameHne 
CpaBHenne reoMeTpnqecKnx n <$>oto- 
MeTpHHeCKHX paCCTOHHHH 3Be3fl-rHraH- 
TOB F H M H AP. B BH3yaJIbHbIX 
jiyqax 

Co6cTBeHHbie ABHHteHHH H BHAHMbie 
npKOCTH 18.000 3Be3A B BH3yaJIbHbIX 
Jiyqax 

BaJibMepoB AenpeMenT b cneKTpax 
nnaHeTapHHx TyMamiocTeft 
IJe^enAbi 

CneKTpO(])OTOMeTpHH 
no TeMHbIM TyMaHHOCTHM 

BBeaAHbie noAcneTbi 
BueranaKTHnecKHe TyMaHHOCTH 
IJecJjeHflbi, ranaKTHnecKoe Bpame- 
HHe 

OoTOajieKTpnqecKne imeTa 3Be3fl 
rana B. 

OTKpbITbie CKOnjieHHH 
FajiaKTHnecKoe BpameHne no paAH 
aAbHbIM CKOpOCTHM 3Be3A O n B, He- 
(jjeHA, 3Be3A c xapaKTepncTHKoft «c» 
n MeJK3Be3AHoro ra3a 

HfieTOBbie aKBHBaJieHTbi 2073 3Be3A 
(ii3MepeHHbix cfiOTorpacjonqecKH) 

fljin nanpaBjieHHH, coBnaAaromux c 
njIOCKOCTblO FajiaKTHKH 
CnaSbie 3Be3Abi Tnna B 


r ,-1 IIpocTp. pacnpeAejieHne 3100 3Be3A 
J Ao 10.5 3B. BejxnqnHbi b U,e$ee. 
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48 TjiaBa nepBan 


I 

1 

1 2 

1 

1 

4 

1 

5 

1.0 

Xu. 5 . 1 

1942 

[541] 

fJ>OTorpac]). BejiiiBHHbi okojio 32.000* 





3Be3^. 





AnajIH3 BejIHHHH II I 4 B 6 TOB 3Be3fl. 

HsfibiTKH UBeia 3Be3fl rana B. 





Pcayjn.TaTi.t CHJibHo 33 bhcht ot npH- 
nsToro AonyipeHHH, hto cp. napajuianc 

0.92 

JlasjK.in 

1942 

[ 626 ] 

3Be3^ paBen 0." 001 

1.36 . 

Kauu 

1944 

t393j 

I^eiJjeHflbi; pa/p cKopoen-i; rajiaKTHH.. 





Bpamemie. /]jih iianpaBJiemiH k i^ei-iTpy 
PajiaKTHKH 

0.52 

»» 



linn npoHnx HanpaBjieHHft 

3-5 

IlapeHaro 

1945 

L>32] 

KpuTHMecKaa CBo^na. Othochtch 

CTporo k rajiaKTHBecKOH iijiockocth, npn 

TOJiiUHiie o,niiopo/(Horo cjioh b 200 nc. 

3-2 

BajiKeBc 

S 

[ 1006 ] 

Othochtch h ranaKTHHecHoft iijiocko- 





CTH 

1.05 

MaK-JIaaSH 

1945 

[671] 

H3BecTHbie /(amibie 0 inapoBhix cko- 
n.'iemiHX 11 ;<p. 

o -77 

' 

« :> 

n 

n 

/t.'IH OTHOCHTejIbHO «CBCT.’lbIX» fla- 
npaB.aeiinft 

1.0 

1.2 

Mcjhjhhkpb 

1945 

[m] 

[ 112 ] 

3 Be 3 flbi rana B; Herpeimti 

0.82 

AMpapuyiiSB 

I 946 

[»J 

HOBblft \teTOfl nOBepXHOCT.HblX HpKO- 
cieft 

3-3 

<t>.l Op A 

1947 

[ 196 ] 

Othochtch CTporo k rajiaKTHnecKofl 

j 

| 



IIJIOCKOCTH 

1-3 

Jle&H 

1947 

[ 63 ] 

Co6CTBeHHbie ABHHteHHH 3Be3/4 

1.0 

BamaKHA 3 e 

*949 

[ 38 ] 

rioiiaaaTe.TH i(BeTa Knera;iaKTnqecKHX 
TVMaHiiocTeft h petfieHji 

2.05 

Biasash 

1949 

[ 17 ] 

IIoKasaTejin ijBeTa necpeiiA 

1.6 

AreKJH 

J 949 

[0 

j 

3ii03AHbie noflcneTbi, onpefl&JiHiomHe- 

fjiyilKLlHK) BHAHMOH IDIOTHOCTH 

1. 1 

Me.IBHHKOB 

1950 

[” 4 ] 

Cpe/(Hee H 3 pa^a ashhmx, a TaKHte; 
rajiaKTH<iecKoe BpameHHe, cogcTBeuHtie 

ABHHieHHH, — KOOpflHHaTbl i;e(f)eHA 


§ 6. H36MpaTeAbHoe norAomcHHe 

Pe3yAbTaTbi gHTnpoBaHHbix iiaMH nepBbix pa6oT, BbipaaHBiimecH b ycTa- 
HOBACHHH paBAHHHH B OTHOCHTeAbHblX HHTeHCHBHOCTHX (pHOAeTOBOH HaCTH 

cneKTpa puna 3Be3£ hah noKasaBiime noKpacHeHHe hah yBeAHHeHHe 
ueeTOBbix noKaaaTeAeS BBea# c yBeAHHeni-ieM paccTOHHHH, MorAH 6biTb 
HHTepnpeTupoBaHbi Kan HBAeHiie n36npaTeAbHocTH norAom,eHHH 
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Ooaop pagOT no npo6jieMe 49 

CBCTa 3Be3it b M.e>K3Be3AHOM npocrpaHCTBe. Ha 6 AiofleHHfl neoanoKpaTHo o 6 ~ 
napyjKHBaAH, htc paHHHe 3Be3Abi, OTflaAeHHbie ot Hac, 3HanHTeAbH0 KpacHee, 
mcm 6 oAee 6AH3KHe k Haiw 3Be3AM Toro nse cneKTpaAbHoro KAacca. 

Okoao 1913 rosa, nocAe pa 6 oT, b KOTopwx k nccAeflOBaHHio ashhoto 
B onpoca ctaA BnepBbie npHBAeicaTbcn 3HaHHTeAbHWH aah Toro BpeMeHH Ma- 
TepnaA f702, 5751, aaBHCHMOCTb noKpacHeHHH ( HBeTa ) ot paccToanna 3 Be 3 x 
B036y^HAa k ce 6 e Bceo 6 igHH HHrepec. YKa3aHHan saBHCHMOCTb, ctbb npe^Me- 
tom oJKHBAeHHbix HccAeAOBaHHH, Haxo^HAa ce 6 e no,«TBep>KAeHHe Ha Bee 6 o- 
Aee h 6 oAee pa 3 HOo 6 pa 3 Hwx o 6 ijeKTax. Hapa^y c 3thm noaBHAHCb pa6oTbr, 
KOTOpbie noKa3WBaAH noKpacneHHe 3BC3A, aaKAioneHHbix b flH<jxJ)y3Hbix Ty- 

MamiocTax 1845, 978, 979, 387J. B 1923 roAy Boai>$ hoahha Bonpoc o 

BD3MOJKHOM nOKpaCHCHHH B TCMHMI TyMaHHOCTBX, HO, HCCAeflOBaB IJBe- 
ra 126 3Be3 A B TeWHOM H CBeTAOH o 6 AaCTBX b6aH3 H NGC 6960, He CVMeA 
o 6 Hapy?KHTb noKpacijeuHn 1 10191. 3aro nonm Bee 6 ea hckaiohchkh nocAe- 
AyioigHe uccAeflOBaHHn tcmhmx ryMaHHOCTeii noKa3biBaiOT, Hapafly c o6ujhm 
norAoujeHHeM h H36HpaTeAbnoe norAoiu,eHHe. Ho a.HOMaAbHbie yBera, t. e. 
yBCAHHeHHble UBeTOBble HOKaaaTeAH 3 UC 3 A OTKpbIBaAHCb H B o 6 AaCTHX, CBO- 
60 AHMX OT BHAHMMX CBeTAbIX HAH TeMHbIX TyMaHHOCTeH 1 . HaKOHelJ, 6 blAO 
oOHapyjKeiio noKpacHeHtie no (poToaAeKTpHnecKHM HBeTaM HecKOAbKHx coTeif 
3Be3 a, npH 9tom Ha OTHocHTeAbHo MaAbix paccTOHHHax — MeHee 700 nap- 
ceKOB [327, 328, 3341. 

Ho 3acAvjKHBaeT oco 6 oro ynoMnnanHd tot cpaKT, hto eige 40 hhthpo- 
BanHbix 3Aecb pa6oT b pnfle HccAeAoBaHHH, ony6AHKOBaHHbix euje b 1927 — 
1929 ro/ibi, B. 1. ®ecenKOB [176, 177, 1781 b CCCP o 6 Hapy>KHA, hto 

ijBeTa 3Be34 cHCTeiwaTHnecKH BoapacTatOT c npn6AH*:eHHeM k IVLieHnoMy 
FlyTH. ripn 9TOM, 9(})(})eKT OCOfieHHO OTHCTAHBO BbICTynaeT 4AH 3Be3A paH- 
hhx cneKTpaAbHbix KAaccoB. YKaaanHbie uccAeAOBanHH ®eceHKOBa h 
BMecTe c hhmh h ero JKe pa6oTa no onpeAeAeHHio OTHOCHTeAbHwx rpaAHeH- 
TOB 24 3Be3A paHHHX CneKTpaAbHbix THnOB B (JlHOAeTOBOH o6AacTH CneKTpa [1791. 
b KOTopon Ha Ha6A)OAareAbHOM MaTepnaAe F. A. Ill a h h a b CwMeH3e 6bi- 
ao noKa3aHo oTKAoHeHHe pacnpeAeAeHna 9HeprHH b «J)hoactobom ynacTKe 
cneKTpa ot nAaHKOBCKoro, osHanaAH, no cyiuecTBy, OTKpbiTHe H36HpaTeAbHO>- 
ro norAoin,eHHB b FaAaKTHKe. Ho, h 3 AomeHHbie BbiBOAbi 0) eceHKOBS 
H ® 6b! AH B TO BpeMA AOAJKHbIM o6pa30M OUeHCHb! B OTHOIlleHHH MX TOAKQ- 
BaHHH B CBB3H C paCCOlHHeM CBeTa B Me*3Be3AH0M npocTpaHCTBe. 

Pa6oTW T p 3 m n a e p a noKa3aAH, mto b HaH6oAee abackhx otkpm- 
Tbix raAaKTHMecKHx CKonAeHnsx HMeeT MecTo pacxo>KAeHHe MeJKAy ij'BeTOBbr- 

1 C n p c c coTpyAHHRaMH yKa3BiBa.TH ua hucsah c anoMa.TTBHBiMH pBCTaMH b 
IljiomaAH KanTeftHa M> 40 [846|, a nos^nee Tannte h b /(pyrax JIjiomaAax [8411. 
i tPyrne aBTopBi BbinBH.nn neeTOBBie h36wjkh 3Be3A Tnna B h A, pacnojiojKeHHbix 
0K0.TT0 ra.aaKTnvecKOH njiocKocTH [583], a aa'rent h hbho BbipajKeHnyio noppejiHipno 
weacfly pBeTOBbiM nafibiTitoM n paccTOHHHeM .anea/i b NGC 683 [795, 797], 3Be3A~ 
Han Kyna NGC 663 noc.«y>nn,n a o6'i,cktom h a.uh pn^a Apvmx paSor [282J ,h A_p.. 

4. Bio.tji. AQacT. acrpo(|>. 06 c., JN!4> 12 
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50 TjiaBa nepBan ' \ 

MH nOK33aTeAHMH H CneKTpaAbHbIMH KABCCaMH [9661. BcAefl 3a 9THM nOH- 
BHAHCb MHOrHe padOTbl, TOAKyroigHe 9TOT >Ke Bonpoc Ha OCHOBC pa3AHHHOrO 
MaTepnaAa, c npHBAeneHHeM pasHbix cnoco6oB uccAeaoBaHHfl. 

He Bee H3 HHX HMeAH OflHHaKOByiO CHAV y6e>KfleHHfl HAH OflHHaKOByiO 
3HaHHMOCTb, HO oSlIJHM - H 6eCCnopHbIM BbIBO/tOM 6bIAO HaAHHHe H 3 6 H p a- 
TeAbHocTH raAaKTHHecKoro norAOiJgeHHH cBeTa 3Be3fl. 8 tot bhboa Ha- 
xoflHA b flaAbHeniueM noaTBepHCfleHHe b pa6oTax, ocHoBaHHbix Ha BH3yaAb- 
Hbix, $OTOrpa(})HHeCKHX H $OT09AeKTpHHeCKHX OnpeflCAeHHHX IJBeTOB 3Be3fl 
paHHHX H n03flHHX KA3CCOB, BpKHX H CAa6bIX, HAH Ha OnpefleAeHHHX yBeTOB 
mapoBbix xyn h BHeraAaKTHHecKHx TyMaHHOCTen h HaKOHey, hto 6wao Becb- 
Ba Ba>KHQ, — Ha H 3 MepeHHax cneKTpotpoTOMeTpHHecKHX rpaaneHTOB [967, 

179]. Pe3yAbTaTbI 9THX paSOT He OCTaBAHAH COMHeHHH B TOM, HTO yBCTB 
3Be3fl, C nepeXOflOM K CAa6bIM, CTaTHCTHHeCKH B03paCTaAH, T. e. 3Be3flbI CTa- 

HOBHAHCb KpacHee, c yBeAHHeHHeM paccTOHHHH, a 3Be3AHbie mapoBbie Kynu 
OKa3aAHCb TeM KpacHee, neM 6AHHie ohh pacnoAOJKeHbi k raAaKTHHecxoMy 
noacy 1 . 

B CoBeTCKOM Coio 3 e r. A. IllaHH [220] otkpma b 1934 r. hbachhc 

Ha6HpaTeAbHoro npocTpaHCTBeHHoro norAoiyeHHH no aexpeMeHTy Boaopoa- 
hoh cepHH BaAbMepa b cnexTpax nAaHeTapHbix TyMaHHOCTeH 2 . 9to 6mao 
secbMa opHTHHaAbHoe HCCAeaoBaHHe. T. A. Ill a h h o6paTHA BHHMaHHe Ha 
to, hto b paae TyMaHHOCTen aexpeMeHT 0Ka3biBaeTCH xpyne, neM 9to coot- 
BeTCTBye.T TeopKH KacKaaHbix nepexoaoB 9acktpohob nocAe peKOM6HHayHH 
Boaopoanbix hohob. CrpynnnpoBaB TyMaunocTH no npH3Haxy raAaKTHHecKHX 
ninpOT H HCXOan H3 H3BeCTHblX CpeaHHX napaAAaKCOB H HCKOTOpOH BeAHHH- 
Hbt H36npaTeAbHOro norAOi®eHHfl, HI a S h o6t>hciiha nocAeaHHM ynoMimy- 


Toe HBAeHHe. 

K paHHHM pa6oTaM 111 a h h a othochtch h noapo6Hoe HCCAeaoBaHHe 
3HaHHTeAbHo «oKpauieHHbix» He6yAHpHbix 3Be3a [2211. (Cm. TaKJKe pa6ory 
Cnpca h Xa66xa [845]). 

3aTeM, B 1937 r. B. B. KyKapKHH "[841 BbinOAHHA o6cTOHTeAb- 
Hoe — no TOMy BpeMeHH — HCCAeaoBaHHe H36HpaTeAbHoro norAoigeHHH Ha 

1 Mojkho npHBecTH oojibmoH nepeneHb padoT. C ji o k y m notcasana yBejinne- 
HHe HBCTOBoro HaSbiTKa no Mepe nepexoaa ot 3Be3a Tima F k 3Be3aaM THna A, hto 
03HanaJio pocT nornomeHHH c paccTOHHHeM [882]. (Cm. TauHte [430, 431, 
432]). 9 ji b s h ofiHapyjKHji noKpaciieime no 3Be3aaM paHHHX cneKTpajibHbix 

KjiaccoB [447], a no3Hce, no cfioToajieKTpHHecKHM HBeTaM paHHHX 3Be3a, ycTaHOBHJi 
CBH3b c oQnacTHMH TeMHbix oSnaKOB [448], (Cm. Tanme [837, 470, 962, 1001, 
1010, 1011, 732, 800, 517, 920]).. Ho Jinuib HeMHorae H3 hhx coxpamuiH no- 
HbiHe 3HaHeHHe. flajibine, neM flpyrne, xoth h no3Hte no BpeMenn, nomeji b cMwcjie 
npOHHKHOBeHHH a« CJiafibIX (aaJleKHX) 3BC3A CMHT [885], KOTOpblft, KOHCTaTHpO- 
BaB yBejiHHeHHe neeTOBoro H36biTKa c yBejiimeimeM paccTOHHHH, o6Hapy>KHji npn 
3 tom, hto yBejiHHeHHe He cto jib pe3Ko BbipanceHo Ha Sojibinnx ranaKTHHecKHx ihh- 


•poTax. 

2 Jinuib flByMH roflaMH no3JKe B e p m a h [357] aa-rpaimneii npHinen k tomjt 
3Ke BbiBOAy o bjihhhhh Me}K3Be3flHoro norjioiyeHHH Ha fleKpeMeHT. 
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06sop pa6ox no npo6jieMe 51 

•ocHOBe anaAH3a KaTaAora ijBe+oB 1207 3Be3fl. Oh o6Hap)'}KHA yBeAHHeHHe 

ajBeTa 3BC3A c yMeHbineHHeM r a AaKTHHecKOH uinpoTbi 1 . 

K 3T0My BpeMCHH OTHOCHTCH Ony6AHKOBaHHe r. A. T HXOBblM [ I70J 
pe3yAbTaT0B MHoroAeTHirx pa6oT no npHMCHeHHio opurHHaAbHoro MeTOAa 
npoflOAbHoro cneKTporpaipa, a xaKJKe h KaTaAora yBeTOB 3Be3A b FlAoigaflqx 
KanTenHa. 

HaKOHeu, B 1939 roay, T. A. LU a h h h IT II. 4o6poHpaBHH 
[230] (cm. TaKJKe [69]), b pesyAbTaTe (poTorpacpHpoBaHHH OTfleAbHbix ynacT- 
kob Machhoto IlyTH c noMoujbio CBeTOCHAbHoro flByxnpnsMOBoro cneierpo- 
rpacpa, H3ynHAH pacnpefleAeHHe SHeprHH b cneKxpax h cfleAaAH 3aKAioneHne o 
HaAHHHH H36HpaTeAbHOrO nOrAOIIjeHHH B OTfleAbHblx ynaCTKax MAeMHOrO 
TlyTH, npn stom, ■ — pasnoH bcahhhhm flAH pa3Hbix ynacTKOB- 

BosBpaujaHcb k BbiuienpnBeAenHOMy pe3yAbTaTy B. B. K y k a p k h h a, 
M02KHO BcnoMHHTb, hto riapKxspcT TaiOKe 3aMeTHA yBeAHHeHne noKa- 
aaTeAefi yBeTa 3BC3 a c nepexoflOM k iih3khm raAaKTHnecKHM innpoxaM, ho. 
hb pacnoAaraa ashhmmh cneKTpaAbHOH KAaccHipHKaijHH, HHTepnpeTHpoBaA 
3 to HBAenHe Kaic peayAbTaT ooAbiueH KOHyeHTpauHH CAa6bix 3Be3A noa^He- 
ro Tnna 6AHHie k raAaKTHHecKoii nAocxocTH ([748], nocMepTHoe H3AaHHe). 

■ 3tot BbiBOfl ne Bepen, ho no TOMy BpeMenn, Kor^a AaHHbix o pacnpefleAeHHH 
3Be3a no cneKTpaAbHbiM THnaM 6 mao TaK MaAO, k HeMy mojkho 6 wao Aer- 
KO CKAOI-IIITbCH. Boo6uje HSe, HeAbSH He npHSHaTfr, HTO B HOAo6hMX HCCAeAO- 
BanHHx Bonpoc o npoijeHTHOM pacnpefleAemiH rnraHTOB h KapAHKOB Ha pa3- 
AHHHbtx urnpoTax h b pa3AHHHbix yflaAeHHHx ot CoAHu,a Tpe6yeT octopojkho- 
ro h BHHMaTeAbHoro H3y i ienHfi. HesiiaHHe BHfla (pyHKiiHH cseTHMocTen, Aefi- 
' cTBHxeAbHoro nafleHHn nAomocxH 3Be3A pa3Hbrx kabccob, ocaojkhhcx uccAe* 
AOBanne oco6enno b Tex CAynaax, KorAa OTcyTCTByeT npn btom cneKxpaAb- 
Haa KAaCCH(pHKaLlHn. 3 to o6cT0HTeAbCTBO, MOJKHO CKa3aTb, HBAKAOCb Top- 
M03BUJHM (paKTOpOM B yi'BepHiAeHHH KOHUjenilHH H36npaTeAbHOCTH MeJK3Be3fl- 
Horo norAoiyeHHH. TeM 6oAee, hto b tot nepwofl ny6AHKOBaAHCb h TaKHe 
pa60TbI, 13 KOTOPWX lie 6bIAO CBHAereAbCTBa KOppeABgHH MeJKAy UBeTOBblMH 
nOKa3aTeAHMH H pacCTOJIHHHMH 2 . 

EcTecTBeHHo, hto Ha6AK>AaeMoe noKpacHeHHe 3Be3A hah ApyrHx 06'beK- 
tob He BcerAa ObiBaAo SeaycAOBHO HHTepnpeTHpoBaHo KaK acpipeKT Meai- 
3B63AHOrO paCCTOHHHH. /[eHCTBHTeAbHO, OHO eine MOTAo H He 03HaH3Tb H36h- 

1 ro^aMH iioaiKe A. H. BhcoickhB h B h a b h m c nonasajm 
na n;BeTax 15 -th mapoBtix nyn yBejiiiHeiine Me?K3Be3AHoro noKpacHeHHH c yjvieHbiiie- 
HfieM raAaHTHHecKoii nnipoTbi [977 j. 

2 3 A A h h r t o h, b OAiioft H3 ny6jiHHHbix jieKipm, npjTMO BbicKa3aacH npo- 
thb B03IWOJKHOCTH omyTHMoro oipcpeKTa noKpacrieiiHH, hcxoah H 3 TeopeTHaecKHx pac- 
cyffiAeHHil [ 44 . 4 1\ /J, a}K e en;e b 1936 ro^y HaxoAHAHCb 3apy6eHtHbie aBTopw, oipn- 
AaiomHe H36npaTeAbiioe noraomeHHe. HanpHMep. — 5>. B e k e p, KOTopbitt He mot 
H afiTH noKpaciieHHH na Bohhckom cneKTpotpOTOMeTpHHecKOM MaTepnane [325]. hto 
B nponeM HeyAHBi-iTeabHo, t. k. btot MaiepHaa othochtch HCKAiOHHTeAbHO k hpkhm 
-3Be3AaM. 
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1 52 rjiaBa nepBaa 

paTeAbHocTH MeJK3Be3AHoro norAoujeHHJi. Ha caMOM an\e, noKpacHeHHe- 
paHHHX 3Be3A MOJKeT BbI3bIBaTbCH ABJ’MH CpaKTOpaMH ; 1) paCCeHHHeM: 

CBCTa H 2) nOrAOU|eHHeM BOAOpOAHbIMH AHHHSMH B (pHOAeTOBOH M3CTH CneKT- 
pa CftMOH 3Be3AbJ. He3aBHCHMO OT 3TOTO OCTaeTCfl B CHAe H TpeTHH (paKTOp,, 
ynoMSHyTbiH Bbiiue h 3aKAiOMaiomHHCH b tom, hto ecAH nepexoAHTb k 3Be3- 
AaM 6oAee CAa6biM h oTAaAeHHbiM h oxBaTbiBaTb paccMOTpenHeM Bee 6oAb- 
uiee hx KOAHHecTBO, to 3Be3^bi b cBoeM Macce oyayT b cpeAHeM KpacHee, 
BCAeACTBHe npeo6AaaaHHB epeAH hhx a6coAK»THO 6oAee apKHx 3Be3A THnas 
Q h K. Hto nacaeTCB BTOporo (paKTopa h BOo6ijie, bosmojkhoctch oObHCHe- 
HHB BHflHMOro TIOKpaCHBHHB 3BC3AM CBOMCTBaMH, HpHCyiHHMH CaMOH 3Be3fle,, 
to Ha hhx 6biBaAH HeoAHOKpaTHbie VKa3aHH« (cm. ' HanpHMep, pa6o'ra [50, 
51] h Ap.). HeKOTopwe aBTopbi toakobbah 3aMeH£eMbie noKpacHeHHa p»Aa 
3BC3A THna B HaAHHHeM epeAH HHX B 60 AbIU 0 M JCQAHHeCTBe CBepXrHraHTOB c; 
XapaKTepHCTHKOH «C» [537]. 

OaHSKO, ABAbHeHUlHMH, 6oAee o6uiHpHblMH KOAOpHMCTpHMeCKHMH HCCAe- 
AOBaHHHMH yA^AOCb OTAEAHTb 3(p(peKT nOKpaCHeHHH C paCCTOHHHeM OT 9$*- 
(peKTa a6cOAK)THOH BeAHHHHbl. LJeAblH paA He3aBHCHMMX Apyr OT Apyra AO- 
Ka33TeAbCTB ABA3AH BCe 6oAee 6eCCnopHblM HaAHHHe HpOCTpaHCTBC Hr- 
noro ( Me>K3Be3AHOro) noKpacHeHHa 3Be3A h ApyrHx o6beKTOB *. 

FIpeKpacHbiM cpeACTBOM o6Hapy>KeHHfl h HCCAeAOBaHHH H36HpaieAbHor<>' 
norAOUJCHHH OKa3aAHCb (pOTOSAeKTpHHeCKHe 3KBHB3 AeHTbl t^BeTa. B 9TOH 
o6AacTH BaatHoe MecTO 3aHHMaiOT epeAH Apyrnx pa6oT mhotoacthhc H3Mepe- 
hhb ipseTa 3BC3A THna B, mapoBbix 3Be3AHbix nym h BHeraAaKTHnecKHx tv- 
MaHHocTeii, npOAeaaHHbie Ctc66hhcom h ero coTpyAHHKaMH [901,903. 
904, 909, 910, 911, 905, 906, 907, 908, 9121. 9 th H3MepenHH tioatbcpahaH' 

vBeAHHeHHe noKpacHeHHa sbc3a c paccTOBHHeM h c npH6AHweHHeM k raAaK- 
THHeCKOMy SKBaTOpy H, MOJKHO CKa3aTb, BTOpHHHO OKOHTypHAH «30Hy H35e-- 

raHHH» (pHKCHpo&aHHCM na ne6e «Kpacnbix» mapoBbix CKonAenHH. K 

1940 rOA> 3THMH H3MepeHHBMH 6bIAO BbIHCHeHO, HTO 1>OT03AeKTpH‘ieCKHe 

o 

y,BeTOBbie SKBHBaAeHTbl, COOTBeTCTBy K>1JU HC AAHHaM BOAH 4260 H 4770 A„ 
B03pacTaK>T Ha 0.17 ha 1 Knc. BnpoMeM, KOAe6aHHH 3Toro npnpocTa, Bbi3bi- 
BaeMbie h p pery ah pHocTbio npocTpaHCTBeHHoro noKpacneHHH 3HaHHTeAbHbi : 1 
ot 0.09 ao 0.22 h 6oAee. B HTore 6 wa noAyneH bwboa o6igero xapaierepa, 

SaKAlOHaiOUJHHCH B TOM, HTO npHHHHOH nOKpaCHeHHH 3Be3A OKOAO raAaKTH- 

1 BuJibHMc yAaMHO Hcno.nbBOBa.na nepBbie .•wreKTpoKOJiopHMeTpHHecKHe ojipe- 
AeaeHHH BoiTJiHHrepa [377], a Taione h <p0T03JieKTpHBecKHe UBeia 9 ji b b it: 
[447] h nojiynHJia B03MO}KH0CTb yTBepwAaTb, hto HaojnoAaeMoe noKpacHeHHe He hb- 
.nHeTca 3(p(peHTOM a^cojiioTHoft Be.nHHHHbi, a npowcxoAHT hmchho b MejK3Be3AfioM 
npocTpaHCTBe [1010, 1011]. Ha ocHOBe ucc.neAOBaHHH pBeTOBbix hsShtkob b Tecub 
pacnojioateHHbix abohhhx 3Be3Aax, B e k e p npHiuea k BbiBOAy o Me«3Be3«- 
h o H, raaBHbiM o6pa3QM, npnnHHe iionpacHeHHH [339]. flpyrae AOKa3aTeJibCTBa vr 
3aKAioMeHHH o Me3K3Be3AHofl upHMHHe nOKpaCHeHHH AOCTaBJiHaH ynoMHuyrae 
pafioTbi, a TaKHce h HCcaeAOBaHHH, ocHOBaHHbie Ha npeu,H3noiiHbix sjieitTpoKoaopuMeT- 
pnnecKHX H3MepeHHHX h noKa33BUJHe .naKOHOMepnoe noKpacHeHHe 3B63A, mapoBbix: 
Kyn h BHeraaaKTHBecKHx TyMaHnocTeii. ■ ; 
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Oo-'iop paooT no npooaeiwe 53 


“iecKoro Kpyra hbahctch to >kc Me»:3Be3AHoe tseigecTBO, Koxopoe co3Aaer 
«30Hy H36eraHHH», a raKjKe h OTAeAbHbie TeMHbie oOAaisa Ha tf>oHe Macjho- 
ro OyTH (cm. TaK>ne pa6oTy [841], rffe Cape noKaaaA CBH3b yBeTOBbix 
•«:i6bnKOn 3Be3fl c hhcaom BueraAaKTHKecKHx TyMaHHocTen ) . 

YcnexH, KOTOpbix aoctht b A6acTyMancKOH acTpocpHaanecKOH oScepsa- 
TOpHH B. B. HhKOHOB [120| ,B o6Aa;CTH 3AeKTpOKOAOpHlVieTpHH, THjaTCAb- 
HOCTb h TOHHOCTb ero H3MepetiHH, npeB3omeAuiHe anaAorHHHbie 3apy6eHSHwe 
> onpeACAeHHH, HaKOHey, pafioTa, ocyiyecTBAeHHaH b A6acTyMaHH H h k o h o- 
b bi m, no nocTpoeHHto npeuH3HOHiioro Karaaora <pOT03 AeKTpH HecKH x yBe- 

TOBblX 3KBHBaACHT0B 1000 3Be3fl TSHia B8 B8, AafOT OCHOBaHHe IIOAaraTb, 

hto HccAeflOBaHHe H36npaTeAbHoro raAaKTHnecKoro norAoujeHHn MeTo^aMH 
■ 3ACKTpoKOAOpHMeTpHH AOCTaBHT H3M B 6AHH<aHUieM 6yAylUeM HCMaAO HOBbIX 
HHTepeCHblX H BaatHblX pe3yAbTaT0B. 

B. B. HhKOHOB CyMeA OCylijeCTBHTb HCKAIOHHTeAbHO TIljaTeAbH&IH 
yseT ocAa6AeHHH cBeTa b 3cmhoh aTMOcipepe. 9 to CTaBHT nocrpoeHHbiH mm 
K aTaAor Bbirne Bcex Apyrwx, KCTaTH, He MaAOHHCAeHHbix KaraAoroB cf>0TO- 

3AeKTpHHecKHX yBeTOBbix 3KBHBaAeHT0B aapyfiejKHbix Ha6AK>flaTeAefi ([516. 
377, 447, 448, 328, 334, 356, 497, 904, 906] h ap-)- FIocac pa6oTw Hhko- 

H O B a CTBAO HCHO, HTO, BO BCJTKOM CAynae, CO CTOpOHbl KOAOpHMeTpHHeCKOH, 
npHMeHeHHe 3Ae.KTpo(|)OTOMeTpHH cyAHT MHoroe b tom CMbicae, hto6m noxy- 

■iaTb b 6yAytgeM HaAeJKHyto ouenKy H36HpaTeAbHoro norAoiyeHHa H3 hhah- 
BHAyaAbHoro Ha6AK>AeHHH 3Be3^b[ a, CAeAOBaTeAbHo, — a-*h AaHHoro HanpaB- 
achhh h AaHHofi rAy6HHbi. 3 to >Ke 6yAeT HMerb 6oAbuiyio yeHHoeTb aah 
'BO 3M0JKH0 nOAHOTo H3yneHHH npo6AeMbI. 

B A6acTyMaHCKOH o6cepBaTopHH 3aKaHHHBaK>TCB, BMecTe c TeM, 3Aex- 
TpoKOAOpHMeTpHHeCKHC H3MepeHHH IJBeTa OKOAO 200 3Be3A C XapaKTepHCTH- 
koh «c» b Tex yeAnx H3y>jeHHH H36npaTeAbHoro norAoujeHHB b FaAaK- 
' THKe. 

B CoBeTCKOM Coiose H36npaTeAbHoe norAoiijeHHe 6 mao kohctbthpo- 
BaHo h BeAHMHHa ero onpeAeAHAacb h Ha ocHOBaHHH H3MepeHHH h cpaBHeHHii 
u,BeTOBbix lioKasaTeAefi 3Be3A b cbctamx h TeMHbix o6AacTBX Machhoto Ily- 
' th. Muoro peayAbTaTOB b 3toh o6xacTH npHHaAAe>KaT nyAKOBcKHM acTpo- 
HOMaM (M. J\, Be p r 1 25 1, H. A. B a a a h o b c k h h h B. CD. T a 3 e 
[181 K. T. C t o h h o b a 11521, H. H. A e M a h-B a a a HOBcsaa 
1951 h Ap.) 1 . Oco6o OTMeTHM 3Aecb pa6oTbi n. CD. HI a fi h [232, 2331, 

- BHaneHHe KOTOpbix b tom, hto ohh, biiihbhb 3HaHHTeAbHoe H36HpaTeAbHoe 
norAoiiieHHe b o6AacrH h3bccthoto 6oAbmoro pa3ABoeHHH MAeHHoro OyTH, 
■OKOHHaTeAbno noATBepAHAH HAeio 06 ero norAOUjareAbHOM xapaKxepe. rioA- 
“TBep>KAeHHJI OTAeAbHbIM HaCTHbIM BbIBOAaM n. cj^ LD a H H MbI HaxOAHM B 

HeAaBHefi pa6oTe Y 3 b e p a [9881. 

1 H:s 3apy6e>Kiibix aieflyeT ynoMfrajm. pafiora: [779, 795, 799, 921, 725]. 
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54 TjiaBa. nepBaa 

riocKOAbKy H36«paTeAbHoe norAonjeHHe bahhct Ha BHflHMoe npocTpaH- 
CTBeHHoe pacnpeAeAeHHe 3Be3A no cneKTpaAbHHM THnaM, mojkho HanTH n 
cnocoG HayneHHH norAoujeHHn, ecAH HcxoaHTb n3 aaHHbix o cneKTpaAbHOM " 
pacnpefleAeHHH 3Be3a. B KanecTBe npHMepa TaKoro HCCAeaoBaHHa mojkho 
Ha 3 BaTb paGoTy M. A. BamaKHfl3e [36], BbinoAHeHHyio b A6acTyMaH- 
CKOH o6cepBaTOpHH. OaHaKO, paGoTaM Tanoro poaa MHoro ycHAHH nocBHTH- 

ah uiBeflcKne acTpoHOMbi [974, 981, 793, 655] h apyrne [386, 273, 8641.. 

B HeKOTopwx H3 aTHx paGoT 6mao ocyujecTBAeHo aeAeHHe HeGa Ha upKHe h 
T eMHbie o6AacTH n npH3HaH0 b hhx pa3AHHHe b noKpacHeiiHiix CBeTa 3Be3fl 
euje ao tqi-o, noKa Gmah npoH3BeaeHbi HenocpeacTBeHHbie onpeaeAeHHH no— 

KaaaTeAen aBeTa. 

M, C. 9 ii r e h c o h [243] npnGer k BHeraAaKTHnecKHM TyMaHHOCTnivr 
Aah BbinncAeHHH raAaKTHnecKoro H36npaTeAbHoro nor aoiijchhh . B Hauin ro- 
Abi HeMaAO pa6oT nocBHigaeTcn HccAeflOBannio KaK oGujero, TaK h H36npa- 
TeAbHoro norAOiijeHHH bo. BHeniHHX raAaKTHKax (cm. Hanp., [549]). Pe3yAb- 
TaTbi 3thx HCCAeflOBaHHH HaxoflHT oGbiHHO npHMeHeHHe no aHaAornn ,hah 
HHbiM o6pa30M, ■ H3yHenHH raAaKTHHecKoro norAoujeHHH. 

BueraAaKTnnecKne TVMaHHOCTH nocayjKHAH MaTepnaAOM n M. A. B a~ 

III a k n fl 3 e [34, 35. 37, 38], 3 aK 0 HHHBmeMy ein,e b 1948 r- cocTaBAeHHe 
KaTaAora (pOTorpacpHHecKHX rioKasaTCAen n,BeTa 6oAee 500 BHeraAaKTnnecKnx 
TyMaiiHOCTen, H3 coaepHiain,HXCH b paGoTe [872]. HeaocTaTKOM Tanoro Ma- 
TepnaAa CAeayeT CHHTaib OTcyxcTBiie aaiiHbix oGteKTOB b 30He naGerannH, 
t. e- — b HanGoAee HHTepecHofi, c tohkh 3peHHH norAoujeHHfl, noAoce Macm- 
noro riyTH. Ho, BainaKKA3e aonoAHHA cboh waTepnaA onpeaeACHHUMHi’ 
noKa 3 aTeACH ijBeTa Goaee 125-th aoAronepHoannecKHX ijetpena, KOOTpbie xa- 

paKTepH3yiOTca, nao6opqT, Koni^eHTpauHeii okoao raAaKTKiecKoro Kpyra. 
TaKHM oGpasoM, oh noAyHHA 3acAyxtHBaioiii,HH BHHMaiiHH MaTepnaA, aHaAH3- 
KOToporo aaA eMy BoaMOHSHocTb ca e AaTb ol^hkh paaa bbahhhh, xapaKTepn- 
ayioujHX raAaKTHMecKoe H36HpaTeAbHoe norAonjenHe.. OnpeacAeHiin u,BeTa 
aoAronepHoanner.KHx yeipena BbinoAHeHbi, BMecTe c tcm, xoth ii b MeHbiueM 
KOAHHeCTBe, aCT pOHOMOM BlOpaKaHCKOH oGcepBaTOpHU r C. BaaaAHHOUfc 

[17]. 

Haao OAHaKO 3 aMeTHTb, HTO 061 IJHM CAaGbIM MeCTOM 060 HX HCCAeaOBa- 
HHH HBAHeTCH TpyAHOCTb BblBOAa HOpMaAbHbIX U.BCTOB IjecjieHA. Ee HH B.' 
KoeM CAysae HeAb 3 H CHHTaTb npeoaoAeHHon npHMeHeulteM peuieHna H3Bec r r- 
noro ypaBHeHHH, Kyaa bxoaht noKasaTeAb UBeTa, cneicrp H norAonjeHHe, 
no cnocoGy HaHMeHbiuHx KBaapaToB. Tew, *e cTpaaaeT h paGoTa B. 11. (D e- 
aopoBHH [1741. B AGacTyMaHCKofi oGcepBaTopHH 188] 6 biAa npaKTHHecKH r 

noKa3aHa HenpHroaHocTb 3Toro MeToaa. 

B 1937 roay Sabbh h Poh [449] HaGAioaaAH H 36 biToHHoe H 3 Ay- 

HeHHe H3 Mex«3Be3aHoro npocTpaHCTBa hah, KaK ohh HasbiBaAH 3T0 — «ra~ 
AaKTHnecKOe ocBenieHHe». 3to Gwao oGbHCHeHo hmh KaK atJxJieKT pacceflH.H»>> 
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OSaop pa6oT no npoSjieMe 55 

cueTa 3 Beafl Me* 3 Be 3 flHbiMH HacTHU,aMH. Xopomee noATBepasfleHHe eMy Ha- 
iHAOCb 6bi b TOM, ecAH 6bi y^aAOCb KOHCTaTHpoBaTb, hto noKa3aTeAb ipBe- 
Ta «raAaKTHMecKoro ocBem,eHHH» MCHbiue, neM cpeAHHH noKa3aTeAb iJBeTa 
6oAbtunHCTBa 3 Be 3 A. Py jhhk [782] cfleAaAa TaKyio nonwTKy onpefleAe- 
hhh 'noKasaTeAB rjBeTa hohhoto He6a. Ho k ee pe3yAbTaTaM HeAb3H OTHe- 
cthcjI c AOBepneM. FIoAoOHbiH cAynafi Tpe6yeT BecbMa aeAHKaTHoro BbinoA- 
HeHHH H3MepeHHH H BbIHHCAeHHH, B KOTOpbIX pe3yAbTaTbI AOAJKHbl 6bITb 
ocBo6oaKAeHbi OT BAHSima ApyrHX (paieropoB, HaKAaAbiBaroiiiHxcH Ha «ra- 
AaKTHnecKoe ocBeiu,eHHe». Hmchho bto bahhhhc h He yHTeHo b onbrre P y fl- 

H H K. 

HaKOHe^ 3aMeTHM, hto 6oAee HOBbie HCCAeAOBaHHH yBeTa 3Be3A b AH<})~ 
(J)y3HbIX TyMaHHOCTHX, nOATBepAHAH (paKT paC.CCHHHH CBeTa HaCTHHKaMH TV- 

MaHHocTefi (cm. Hanp., [940]). 

rtepenHCAeiinbie iiaMH pa6oTbi xapaKTepH3yiOT , — xoth h He c coBep- 
mewHOH hoahotoh, — ucCAeAOBaHHH H36HpaTeAbHoro norAoujeima, npenMy- 
HjecTBeHHO, b nepnoA TpnAijaTbix toaob. 3Aecb 6 wah ynoMHHyTbi HaH6oAee 
BaJKHbie pa6oTbi, 6oAbiHHHCTBO H3 KOTopwx onupaeTCH Ha mctoa onpeAeAe- 
hhh n0Ka3aTeAeH rjBeTa hah upeTOBbix sKBHBaAeHTOB pa3AHHHbix HeSecHbix 
o6beKTOB, BbIHHCAeHHH IJBeTOBbIX HSObITKOB H COnoCTaBAeHHH nOCAeAHHX c 
paCCTOHHHBMH. 3 tH pafiOTbl HpHBeAH K o6iyHM, COTAaCHblM BbIBOAaM O TOM, 
hto noKpacneuHe paci’eT c paccTOHHHeM, npH 3 tom paHHHe 3Be3AW h, oco- 
6eHHo, 3Be3Abi B oKaaaAHCb npeKpacubiMH o6t>eKTaMH aah H3yneHHH Koppe- 
aj^hh MesKAy noKpacHeHHCM h paccTOHHHeM 1 . IIoKpacHeHHe oKa3aAocb 3a- 
BHCHIIJHM He TOAbKO OT paCCTOHHHH, HO H OT raABKTHHeCKOH IHHpOTbl, yBe- 

AHHHBaacb c yMenbuieHHeM nocAeAHeS. 

Pa6oTbi, nocBHUjeiiHbie H3yneHHK> H36HpaTeAbHOro norAonjeHHH, h3o6h- 
AyiOT onpeACAeUHJiMH k o a cf) cp nunc ii t a H36npaTeAbHoro norAOigeHHH. 
Te H3 3 HaHeHHH nocAeAHero, KOTOpbie AaHbi aBTopaMH b KanecTBe xapaKTe- 
pHCTHKH BceS r aAaKTHKH b ijeAOM, hah bo bchkom CAyHae, 6oAbiHHX ee npo- 
C.TpaHCTB, MbI npHBOAHM B HH?KeCAeAyfOIH,eH Ta6AHIje II. 

LJeAbiii pHA Apyrnx onpeAeAeiiHH KostJxpHgKeHTa H 36 HpaTeAbHoro no- 
rAOlgeHHH, He BKAIOHeHHbIX B Ta 6 AHIjy II, OTHOCHTCH K OTAeAbHbIM TCMHblM 
hah CBeTAbiM o 6 AacTHM Machhoto IlyTH hah k ApyrHM ynacTKaM He 6 a. Hx 
BHaHCHHH MOfKHO HaHTH B IJHTHpOBaHHblX BblUie pa 6 orax. Bee 3TH 3HaneHHH 
HMeiOT oneHb 6 oAbmyio Ancrtepcmo. BnponeM, nocAeAHee saMenaHHe mojkho 
OTH eCTH H K TeM, KOTOpbie BMACAeHbl B TaOAHuy H KOTOpbie CHHTalOTCH 3Ha- 

1 He JIHUICHO HHTepeca, hto B e k e p, hcxoah H3 ycTaHOBJiennoH cbh3h MentAy 
H36biTKaMH nneia h paccTOHHHeM, bmboahji a6cojnoTin>ie hpkocth 3Be3A cB h cA 
Ha ochobp waSjnoAeHHbix uBeroBbix h36htkob nocjieAHHX, nojiyHHB npa btom a^J* 
othx 3Be3A M=4.80 ± 0.15 [340], HectcoJibKo no3Hte, nojibsyncb tcm jKe mctoaom, 
oh nojiyniui AJin O — 3 bg. 3 a M— — 3.52 ± 0.13 [341]. B paSoTe M a p t h h a [658} 
AeAeiiHe B — 3Be3A na rpynnbi 6 ah3Khx h AaneKHx 3Be3A, npoH3BeAeHHoe no coo- 
CTBeHHbiM ABHJKeHHHM h napaJMaKcaM, xoponio noATBep!KA ae T pesyabTaTH aHaAH.aa 
HX UBeTOB H cneKTpO([X)TOMeTpHHeCKHX rpaAHeHTOB. 
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56 Fjiaea nepsaa 

hchhhmh, xapaKTepH3yioiiiHMH bck) r aAaKTHKy . /^HcnepcHH 3Ta npe*fle sce- 
ro Bbi3BaHa HeoAHopoAHOCTbio MaTepnaAa. /^aaie nocAe npHBeAeHKH k oa- 
HOH CHCTeMe AAHH BOAH, AHCnepCKH MOJKeT OCTaBaTbCH 3HaHHTeAbHOH H3-3a 
pa3HbIX paCCTOHHHM, MCnOAb3yeMbIX npH COOTBeTCTByiOlgHX BbIHHCAeHHHX. 
BeAb pa3Hwe aBTopw noAb3yioTCH pasHWMH KoacJxpH^eHTaMH o6ujero no- 
TAoujeHHH aas HcnpaBAeHHH paccTOHHHH, npH npHBeAeHKH Ha6AiOAaeMoro 
yBeTOBOrO H36bITKa K OAHOMy KHAOnapeeKy, npH 3T0M, 6oAbiIIHHCTBO aBTO- 

pOB hcxoaht H3 (JjOTOMeTpHHecKHx paccTOHHHH h BAHHHHe peAyicijHH 6e3yc- 
AOBHO CKa3blBaeTCA Ha pacceBHHe 3HaaeHHH K03(f><|)HHHeHTa. AHUIb HeMHO- 

THe HCXOAHAH H3 paCCTOHHHH, BbIHIiCAeHHbIX MeTOAOM, HeSaBHCHIfiHM OT no- 
TAiOUjeHHH— no paAHaAbHbIM CKOpoCTHM Ha OCHOBe TeOpHH raAaKTHHe- 

CKoro BpaujeHHH [863], 

Ho, rAaBHOH npHHHHOH AHcnepcHH 6biTb mo/Kct cAy>KtiT Ta HepaBHOMep 
HOCTb ir HpperyAHpHocTb, KOTopbie xapaKTepttbi, ohcbmaho, h aah H36npa- 
TeAbHo norAonjaioujero BeujecTBa. 
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Oowp paoor no npo6jiewe 
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Cboakb 

CpeaHee H3 paaa abhhwx 
C peAHee hs paAa Aaimtix 


EoAbHIHHCTBO H3 onpeaeAe.HHH Koacj)<J)Hi<HeHTa H36npaTeAbHoro norAO- 
'UjeHHir ocHOBaHO Ha o6TjeKTax, pacnoAoiKeHHbix b HanpaBAeHHHx, 6 ah3khx k 

ilAOCKOCTH MACHHOro flyTH. MaAbIX raAaKTHHCCKHX HSHpOT OH HMeeT B 

cpe^HeM 3HaveHHe, 6 ah3Koc k 0.30 3b- bcahhhhw b HHTepnarjHoiiaAbHOH ch- 
. CTeivie aahh boah. KoafjKjwyneHT norAoujeHHJi, onpefleAeiiHbiH no flaHHbiM, 
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58 F;iaBa nepBan 

OTHOCHIIJHMCH K HH3KHM ra AaKTHHCCKHM UIHpOTaM, B 3HaHHTCAbH0H CTeneHW 
o6yCAOBAeH nOrAOIi^aTeAbUblMH CnOCo6HOCTHMH OTfleAbHbIX AOKaAbHbIX o6Aa- 
KOB. 4a3 yMepeHHbIX HAH BbICOKHX raA3KTHHeCKHX UIHpOT K09(f)$H^eHT 3a-- 
MeTHo MeHbiue, ohcbhaho no npHHHHe 6oAee pe^Kon KOH^HTpaijHH OTfleAb- 
Hbix Macc norAonjaioiijero BeigecTBa, a TaKHte h b CHAy HeoflHopoflHofi nAOT- 
hocth norAoujaionjero caoh. BiwecTe c TeM, Te onpeAeAeHuji cpe^nero K09(p- 
(pHijiieHTa norAOixjeHHH, — (sto b paBHofi CTeneHH othochtch, KaK k H36npa- 

TOAbHOMy, TaK H K o6lB,eMy OOrAOUieTlHIo), KOTOpbie 6a3HpyH3TCH Ha H3y- 

HeriHH o6beKTOB 6oAbmon raAaKTHnecKOH KOHyeHTpan,HH (HanpHMep, onenb 
paHHHe 3Be3flbi; 3Be3£bi, c xapaKTepHCTHKaMH «c>:; u,e<JieHflbi; 3Be3flHbie 
CKonACHHH ) ynce He MoryT xapaKTepH30BaTb Bee He6o. Te Hie o6T>eKTbi, ko- 
Topbie oKasbiBaiOTCH pacnoAonceHHbiMH oco6eHHo flaAeKo ot CoAHHa, xapaK- 
TepHsyiOT oneBHflHO HCKAJOHHTeAbHO «np03paHHbie» nanpaBAeHHH, npeHe6pe- 
raFOT BAHHHHeM AOKaAbHbIX o6pa30B3HHH H TaKHie He OTpaHiaiOT flOCTaTOHIIO' 
tcihho o6igyK> norAoujaTeAbHyro cnoco6HOCTb raAaKTHHecKoro npocrpaHCTBa. 
HaKOHe^ 3HaneHHe KosfJxpHijHeHTa MeHaeTCH h npn aaHHOH niHpOTe, ho b - 

paBAHHHbix HanpasAeHHHX ot Hac, b CHAy Heo/tHOpOflHoro pacnpeAeAeHHH b. 
npocTpancTBe Macc iiorAoajaioiyero BeujecTBa 1 . 

CAeflOBaTeAbHO, to hto 6wao cxasaHo b btom cmhcac 06 o6igeM norAO- 
iijeHHH, t. e. o cpeae, BbiabtBaioigen o6ujee norAOiyeHHe, MOJKeT 6biTb noBTo- 
peno H no othoihchhio i< toh nacra norAonjaioujero BenjecTBa, KOTopaa o6yc~ 
AOBAHBaer H36HpareAbnoe norAonjeHHe. B cbh3h c sthm npHxoAHTCH npH- 
3uaTb, hto nonaTHC Koa$(j)ii!jHeHTa H3onpaTeAbHoro norAoigenna 
HMeeT OTHOCHTeAbHblH H OrpaHHHeHHblH CMbICA H, BO BCHKOM CAyHae, HeAb- 
3H CHHTaTb, HTO K03(pCpHIJ[HeHT, OnpeAeAeHHblH no o6t>eKTaM KaKOrO“AH6o 
npeHMyujecTBeHHoro HanpaBAeHHH, mokct 6biTb npiiMeneH aah Bcex HanpaB- 
AeHHH He6a. HeocTopojKHbiM ripuMenenHeM oflHoro cpeAnero 3HaneHHH kosiJi- 
(pHyneHTa norAoujeHHH, b HeKOTOpbix CAynanx, BMecTO HcnpaBAeHHH moskhc 
actko yxyAinHTb peayAbTaTbi. Hsbcctho, nanpHMep. k kbkhm cepbe3HbiM no- 
rpeuiHOCTKM BeaeT npHMeHeHHe ofluoro cpeanero 3HaneHHa KoatfxpH^eHTa 
norAoujeHHH npn onpeaeAeHHH nocTOHHHOH O o p t a AHfpfpepeHrjHaAbHoro 
raAaKTHHeCKOTO BpaigeHHH, OCHOBaHHOe Ha HCn0Ab30BaHHH (pOTOMeTpHHeCKHX 
paccTOHHHH [10151. BMecTe c TeM BecbMa pncKOBano npHMenjiTb k HanpaB- 

AeHHHM BbicoKHx ra AaKTHHecKHx mnpoT 3HaHeHHa K03(J)(J)HijHeHTa nor.\oui;e~ 
hhh, onpeaeAeHHbie no ofiteKTaM, pacnoAOHiemibiM Ha HH3KHX uinpoTax. 


1 IIo Be k e p,y [333] 3HaHeiiHH K03c{x})iipHeHTa H36HpaTejibHoro norjiomeHHfr 
MeHHioTCH b BecbMa SojibiHHX npe^ejiax flame b caMOM MaenHOM nyra, rfle ohh Bapb- 
HpyroT Meatfly 0.05 h 0.59 3B. BejiHHHHbi Ha 1 Knc. no CTe66HHcy [906, 907, 
908] b npefleirax npocTpaHCTBa c paflHycoM b 2 Knc BOKpyr CojiHpa BJiHHHHe Mem- 
3Be,3AHoro BeipecTBa, ocoSemio okojio rajiaKTHHecKoft njiocKocTH, ctojik nepaBHOMep- 
ho, hto nor.TomeHiie ne MoweT 6hti> npe/(CTaBjieHO cpeAHHM K03c[K})HHHeiiT0M. 
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O63op pa6oT no npoSuewe 59' 

§ 7. HepaoHOMepHqcTb norAoujemiH. Cbh3i. Measly o6hjhm norAoigeimeM a na- 
6npaTeAbHbiM norAOiiicnneM. norAOigaroujaa cpe^a nbiAeabix aacTHH a Mesa- 

3Be3flHbia raa 

MHoroHHCAeHHbie HccAeAoBaHHH, BbinoAHeHHbte 3a nocAefliiae flea Ae~ 
CHTKa AeT, AOCTaBAHAH H3M MHOFO npHMepOB pa3H006pa3HH H CAO>KHOCTH CTp yK" 

rypbi OTfleAbHbix TeMHwx oGAaKOB, HeoAHopoflHOCTH norAoujeHHa fla>Ke na 
cpaBHHTeAbHO He6oAbinnx noBepxHOCTHX He6a a pasAHHHH b noKpacHeimax 

OAHH8KOBO yflaAeHHMx 3BC3fl f HaxoflHiHHXCH b 6ah3khx MOK^y co6oh Wd~ 
npaBAeHHBX. B Ka^ccTBe upHMcpa moskho Ha3BaTb co3Be3AHe TeAb^c^, r&e 
mm HMeeM o6rnHpnoe nor AOiya tom.ee oGAaKO, KOTopoe HCCAeAOBano b pasAHH- 
Hbix ero TOHKaX MHOrHMH aBTOpaMH. HcCAeflOBaHHK nOKaabJBaiOT, HTO KaK 
BeAHMHHa riorAOigeHHH, TaK h yflaAeHHe ot Hac OTfleAbHbix nacTeu oGAaKa 
seebMa paSAHHHbl. BeAHHHHa norAoujeHHH b pa3AHHHbix TOMKax MeHHeTCH OT 
0.5 flo 4-x an. BeAHHHHbi. /[pyroS HarAHAUbTH npnMep norAomaioujeH Maccw 
pa3Hoo6pa3Hon CTpyKrypw hbahct coGoh o6a3Ko b o6a3cth nepeMeHHofi ^ 
EAHHOpora, a a 3 KOToporo xapaierepHbi Mnoroo6pa3Hbie pa3BeTBAeHHH h 
Apyrne HeoAHopoAHOCTH. 

BbinoAHennaa euje ao TpHAuaTbix toaob B. B. O k y h e b m m [127J b 
I lyAKOBe paGoTa no craTHCTHKe 3Be3AHbix cneKTpOB b o6AacTH MAennoro 
IlyTH okoao TyMaHiiooTH «AwepnKa» h npoBeAennoe TaM JKe cnycTH HecKOAb- 
KO ACT Apyroe HCc.AeAOBaHHe ApyrHMH MeTOAaMH M. B e p r [25] b 06- 
Aac™ Ijetpea Taioite CAyJKaT yGeAHxeAbHon HAAiocTpauHeH k cKa3aHH0My *• 
Boo6uje, Becb MAenubin ITJyTb Aau<e cbohm b h e in h h m bhaom, npeACTaB- 

AHIOIIJHM (f)OH, CHAbHO riepeMeUiaHHblH 3BC3AHbrMH oGAaKuMH H TeMHbIMH 
ynacTKaMH, cBKAOTeAbCTByeT 06 ero caojkhoh CTpyKType n BMecxe c TeM, h 
o HeoAHopOAHOM pacnpocTpaneHi-rn b neM norAonjaioiuero BeinecTBa. FIocAeA- 

_ x Mo>kho npHBecTH MHoro APyrnx npHMepOB HeoAnopoAnoro, caohchoto CTpoe- 
hhh norjiomaiomett cpe/iti: TeM woe oGnaKO okoao $ SweenocAa [710, 712J, oGnaCTb 
OTKpbiToro CKoruieHHJi NGC 6649, ?Ae no III a n e h y oaho ofinaKo oGHapyJKHBaeT 
rrornoineHHe, paBiioe 0,6 3B. BenHHHHbi na paccTOHHHH b 600 napceKOB, a APy roe 

GjironeHcaipee penbiM Tpeiu 3 b. BenHHHHaivr, npn otom, 3to BHanenne nontoipeHnn 

AOCTuraeTCH b o/(Hoii Tonne iia paccTOHHHH b 800 napceKOB, a b APyroft — Aante Ha 
paccTOHHHH B 300 napceKOB (799, 800); oGnacTb b c03Be«HH IIjHTa (1.022, 801); 
oGjiacTb oKOJto K lOntHOft KopoHbi c OTAenbHbiMH «rnbi6aMH» nornoinarom,HX Macc, 
i’Ae 3th «rjibi6bi» oGjiana, nornomaiotUHe ao Asyx n Gonee 3B. Bejinnun, 3aHHMaror 
Beci>Ma neGoJibinyio noBepxnocTb — Bcero okoao 0.4 kb. rpaAyca [456J; xoporno urs- 
Beci'Hoe oGnaKO * «yrojn>iibiH MeiuoK»- [972, 7 1 3,| ; neAaBHO HCCJieAOBHHHbie ynacTKH 
b cosisesAHH CKopnnona b iowhoh nacTH MnenHoro IlyTH [538]; MjtcniiHH IlyTb b 
Kaccnonee [291, 2951 hjih b Siweeitocne h ceBepHee CTpejibua [293]; MHoroo6pa3- 
Hbie «pa3BOAbfl», cto Jib xapaKTepHbie a^h IIcrfieH [774, 991) h Mnorne AP- HaKOHen, 
oSjiacTH JIe6eAH, CeBepnoft AMepHKH h npHjieraioinrie ynacTirn, b OTHomeHHH koto- 
pbix hmgiotch Miioro'iHCJieiiHbie HccAeAOBaHHH [974, 709, 688, 696, 691, 693, 1021, 
540, 796, 662] h AP- AenaiOT oneBHAHoft cjiojkhocti. cTpyKTypw norjiomaiomeft 
cpeAM. 9to, naKOtien, HaxoAHT noATBepjKAeHne h b h3Bccthwx paGoTax IlaHHe- 
K y k a, noCTpoHBinero iraocjioTbi Asm 6ojibuioft nacTH MjienHoro IlyTH. ([741, 743, 
744] H AP-)- A aHte B T3KHX oGjiacTHX, r«e HaGjnoAaeTCH HCKjnonHTejibHO paBHOMep- 
Hoe BHflHMoe pacnpeAejieime 3Be3A. b pa3iibix Tonnax nor.noui.eHHe paannuHo (b Eah- 
Hopore [365], b ynacmax Ife^ea [755] h AP-)- 
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■ 60 r.'iaaa nepBaa 

nee, npeacTaBAHioiyeeca hum b BKAe tcmhmx ynacTKOB hah o6AaKOB, b oahhx 
‘ cAynaax pacnpocTpaHKeTca Ha BecbMa ooAbmue oGabcth, noKpbiBaa co6of 
OoAbuiHe noBepxHOCTH MAeHHoro riyTH, B ApyrHx *e— npeACTaBAaeTCH cc- 
* craBAeHHbiM Ha mcakhx, He6oAbuiHx Hacreii, nepeMOKaioi^nxcH co CBeTAbiMit 
y HacTKaMH. PaccToaHHa ot Hac, Ha KOTopbix HanHHaeTCH norAomeHHe, tbk- 
; we BecbMa pa3Hoo6paa H bi h KOAe6AH)TCa ot 3 H aneHHH, abahkjujhxch npe- 
ACAbHblMH, B CMbICAe HpOHHKHOBeHHH COBpeMeHHbIMH Ha6 A IOAaTeAbH WMH 
‘ -cpeACTBaMH, AO BecbMa 6 ah3khx,— pasHbix HecnoAbKHM AecHTKaM napceKOB. 

H3BeCTHbfH XOA paaHOCTH MeWAy AorapH(|)MaMH (f)OTOMeTpH'ieCKMX H 
reOMeTpHHCCKHX paCCTOHHHHH AO CKOI1ACHHH, HOCAyjKHBUlHH OCHOBaHHeM AAH 
y TBep>KA6HHa HaAHHHH norAoujeHHH, He 6 wa o6Hapywen hah. bo bchkom 
- CAyqae, 6ma CAa6ee Bbipa>KeH aah Tex CKonAeHHH, KOTOpbie npoeKTupywrca 
wa cseTAbie o6AacTH He6a. 0 TC K>Aa cAeAOBaAo, hto b nocAeAHHx norAoige- 
HHe orcyTcjayeT. Ecah 3to hbachhc HeAbaa CHHraTb o6ujhm npaBHAOM, to, 
no KpaHHew Mepe, oho noKaaaAo, hto norAoujeHHe ne pacnpocTpaHeHO paBHO- 
Mep H0 . Kctbth h Cape BbicKaaaAca b 1931 roAy b noxbay « H pperyAap- 
MocTeH ncrAoujeHHH», CHHraa hx hccomhchho bcahkhwh [839], C Apyron 
CTOPOHW, B TOT we nepHOA b 3apy6ewHOH AHTepaType BCTpenaAHCb npoTHBo- 


peHHBwe BbicKaawBaHHa H BcapaweHHH npoTHB Aonyiyenna neoAHopoAHOCTH 
norAoigeHHfl. HI a a e h cHHTaA, ht6 no KpaHHefi Mepe B npeAeAax 2-x kh~ 
AonapceKOB, UBeTOBbie H36mtkh B03 P acTa,OT nponapiiHOHaAbHO 
paccToH hhk) H hto nosTOMy h3ao CHH T a T b, hto H36.f P aTeAbHoe norAonjeHHe 
Bbianano He AOKaAbHbiMH o6\aKa M H, a ' norAoujaioj S eH MarepHeH, paBHOMepHo 
pacnpocTpaHHfoiJjeHca okoao haockocth Machhofo IlyTH, uo KpawHCH Mepe 
Ao paccTOHHHH b 2 K HAonapce K a ot CoAH H a T7971. Ho, BCKope ero we C o6- 
CTBeHHble HCCAeAOBaHHH HBHAHCb CBHACTeAbCTBOM HepaBHOMepHOCTH noi-Aome- 
HHH. I IoCAeAHHH BbITeKaAa H H3 pa6o T A. H BbICOTCKOro H B H A b- 

HMca [977] H Apyrnx: [978, 962, 447, 901,' 1025, 8821. Ho BC e hah non™ 
Bee nepeHHCAeHHbie pa6o T bi npeHMyigecTBeHHO hochah xapaKTep nacTHbix 
HccAeaoBaHHH «e TpaKTyioujHx npo6Ae M y B yeAow h np H 3 tom 6b, ah hoahw 
npOTHBOpeHHH. 


Pha pa60T, BbinoAHeHHbix b Cobctckom Coioae, curpaAH peiiiHTeAbHyio 
poAb b yTBepwAeHHH Kongenu H H HeoAHopoAHoro cTpoenna raAaKTHnecKoro 
norAoujaioujeFo Beujecrea. n P „ stow bth P a6oTb, abah ocHOBy „ ueAOMy 
paay KOAHHeCTBeHHblX OUeHOK H, BMeCTe C TeM, npHBHeCAH C C 060 H opnrH- 

HaAbHbie MeTOAbi o6ujeH rpaKTOBKH npo6AeMbi, no-HosoMy ocbcthb noc- 
AeAHJoro. 


MccAeAOBaHHeM, BwnoAHeHHbiM B 1937 TOAy a A6acTy M ancKOH acTpocbH- 
BHHecKOH oScepeaTopHH, B- A. AM6a Pa y M « h III. T. T o p a e a a- 
/X 3 6 L DJ peUJHTeAbH o HaweHHAH npeAcraBAeHHe o npnpoAe MewasesAHoro 
norAoojeHHH CBera, OTBeprHye i-Hnoxeay paBHOMepnoro aanoAHeHH* npocrpan- 
KOCMHHeCKOH HblAbK) H o6l,HCHHB nOFAOIgeHHe ACHCTBHeM OTAeAbHWX 
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Ooaop paooT no npoo.newe • 6 If 


nbiJ\eBbix TVMaHHOtTefi. Via hoc AeAttero BbiTeKaAa npepbiBHCTOCTb norAOUje- 
hhs, MeHtitemeroca cKaHKaivm no tviepe roro, KaK aj'h cseTa npoHH3HBaeT 
OAHV, ABe HAH HeCKOAbKO TyMaHHOC.Tefi. n P H 3T0M 6bIAO KOHCTaTHpOBAHO 
(AHHCTBO CBCTAblX H TeMHblX IlblAeBbIX TyMaHHOCTt'H 1 , HTO CAeA)'0T T3K>Ke 
npH3HaTb IipHHU,HIlHaAbHO BatKHbIM BbtBOAOM. 

ToHKa 3peHH a npepbiBHoro (o6AaKoo6pa3noro) pacnpeAeAeHHH norAO- 
maioiyeH Maiepun 6biAa paaBHTa B. A. A*i6apijyMaHOM k npmvieHa- 
Aacb b co3AanHofi iim TeopHH (pAyKTvaiiHil. B pa6oTe, BbinoAHeHHOH b 
1939 roAV. npH noceuiemin A 6 a c t_v m a h c i< o h o6cepBaTopHH, oh nonasaA h 

OpbflCHHA K AOHKOBaTOCTblO nOI'AOUjalOUjeH MaTepHH (pAVKTyaUHH B Ha6AJOAae- 

mom HHCAe BueraAaKTunecKHx ryMaHHOCTeH 15 ], 

fjHTHpoBaHHbie Bbirne paooTbi aKaA. ©eceHKOBa BbipasHAHcb h b 
nOHTH CnAOIUHOM CpOTOMeTpHpOBaHHH MAeHHOrO IlyTH CBeTOCHAbHOH, UlHpO- 
KoyroAbHOH KaMepOK (rAe HAacTHiiKH noKpwBatOT hoac okoao 1000 kb. rpa- 
Aycoe). Pa6oTbi btk BaasHbi icaK MexoAKHecKH, TaK h cbohmh pe3yxbTaTaMH, 
OTHOCJtllJHMHCH K xapaKTepHCTHKe C'rpCeHHH MAeMHOl'O IlyTH. Pe3yAbTaTbI 
cboaatch k TOMy, hto noAoca MUeHiioro IlyTH hmcct oecbMa CAOHtHoe cTpoe- 
HHe; OHa pacnaAaeTca Ha oTAeAbHHe TeMHwe odAaKa, KOTopwe, aanacTyio, Ha- 

KAaAbiBaiOTcn Apvr iia Apyra. 

BoaapenHK) o KAOMKOBaTOH npwpoAe raAaKTHnecKoro HOTAOlIjalOIIjerC 
EeujecTBa Mitoroe npH6aBHAH HCCAeAOBanHa B. B. K y k a p k h h a [86] b 
MocKBe h p«Aa acTponoMOB 3a py6ea?oM 2 . Ilpn 9 tom HauiAocb noATBep>KAe- 
HHe MbicAH, hto eymecTByer Tecnafl CHH3b MeiKAy o6iuhm h H36HpaTeAbHbiM 
HOrAOUjeHHeM H KAOHKOBaTOCTb CTpoeHHH OAMHaKOBO XapaKTepHa KaK AAE 
peujecTBa, Bbi3b!BaK)uiero o6mee norAoutenwe, TaK h a ah H36Hpa'reAbHO no- 
rAoutaloinero nciuecTBa, 

B. B. K y k a p k h h 184, 851 noKaaaA, hto cyiuecTByeT KoppeAHUHjr- 
MejKAy HBeTOBblMH H 36 bITKaMH 3 BC 3 A (Aa*Se OTHOCHTeAbHO 6AH3KHX — AO 

200 250 nc) h H 30 (JioraMH MAenttoro IlyTH h hto, KpoMe toio BeAMHHHM 

1 /Ip.vrati cTopoJia npofijiewbi — o bobmojkiioh CAyHaiiiiocTH BCTpenn .3Be3A c 
TyMaHHOCTHMH Haiu.na vojtee npaBH-'ibnoe h yoeAHTejiwioe ocBemeHHe, Kan HaM na- 
HCBTCH, B HHAaBHHX HCCMIOAOBaHHHX aK3A- 1 . A. Ill a Vi H a |229|, a THKIKC B BbICK.3- 
3biBaHHHx B. A. B o p o h n o b a-B e .ii b h m it h o b a [48 J. 

roJuuniACKHii acTponoM K p s ii k e h | 615 , 616 ] 1roKa3a.11, hto npH HenpepwB- 
hom nor.rtoiu,enHH ne moimih 6m hmctij Me.cra tiagjnoAaeiHbte peaKHe i;o.ne6annH b pac- 
npeAe.'ieHim ttpKocTH R Machhom IlyTH. On natiieji Aait.ee hhcjio nor.romatomHX 06.ua- 
kob OOAbiue b uanpaBjieiiiiH na ueinp Pa.iiaKTHKH, new na aHTimeHTp h, hto Boo6me 
b ranaimwecKoft lUioertocni mm Htweetw asao c coBOKynnocTbto BecbMa Soabuioro ko- 
.iHnecTBa iua.nt.ix o6.naKOB, nepeKpbiBaiomnx- b ripot'immi na He6o — Apyr Apvra. 
LiiycTH HecKOJibrto .netf A ,n i.rep [279] o6napy»cHA — b HccjieflOBaHHBX, nocBai^eH- 
hmx CKon.iieHHHiyi b KaccHonee, - -npoH3BOJibnoe pacnpeAeAenne h.bGmtkob uboto h 
3aKAK)HHii, hto Ha6.MK>AaeMoe norAomemie ooasauo yejioMy m h o ?k e c t b y pac- 
t eHHHbix no AaniiOH o6.naeTH OTAe.ubHMx ma.nbix oojiaKOB xapaKTepH3yeMbix pasAiin- 
IIMMH noivioipa TeiibH bi Mn CU0C06H0CTHMH. Pha Apyrax pa'60T ([863, 7291 h no.) noA- 
TBepjKAaeT njmnicTOCTb h .3 .6 h p a t e ji 1, it o r 0 norjiomeHHH (t. e KAOHKOBa- 

toctb HBonpaTPAbHo noniomaroiueil MarepHa.’ibHoIi cpeflw) h ero npeuMvinecTBenHyio . 

CBH 3 B C Te.Mllbt.Mn oSnaKa-M-H. 
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<62 rjiasa nepaaa 

H36bITKOB KOppeAHpyiOTCH C IIIHpHHOH 30HbI H36eraHHH. K 3T0My BbIBOfly 
oh npHUieA Ha ocHOBe HCCAeflOBaHHH, npeanpHHfiToro hm r. cbhsh c peayAb- 
i aTOM r. A. LU a h h a 1223], couocTaBHBiiiero yseTOBbie H36 mtkh C t e 6- 
■6 h h c a h Xa$$epa c H30<|)0TaMH MAeqnoro Flyra no FI a h h e k y- 
Ky h Haineflinero KoppeAHHHH Meatfly hhmh (TaK Ha3biBaeMbifi napaflOKC 
LU an Ha). BnponeM, noflo6Hbiii ate pe3yAbTaT noAynaACH h H3 HCCAeflOBa- 
hhh KyKapKHHbiM [841 hm ate cocTaBAeHHoro reHepaAbHoro KaTaAora 
U,BeTOB 1207 3Be3fl. ripOTHBepeHHe 3aKAK)HaA0Cb B TOM, HTO T. K. TeMHbie 
o6AaCTH MAeHHOrO riyTH flOAHtHbl BbI3bIBaTbCH nOrAOIgeHHeM CBeTa 3Be3fl, 

to hcm 6oAbiue apKOCTb flaHiioro ynacTKa MAeHHOro FlyTH, TeM MeHbme 
.flOAHtHbl 6bITb B HeM H36bITKH IJBeTa 3Be3fl, HTO He nOflTBepatflaAOCb Ha6AIO- 
jteHHHMH. KyKapKiiH oTHec 8Tor pe3yAbTaT 3a cner KAOHKOBaTofi npH- 
poflbi norAoujeHHH CBeTa, b cootbctctbhh c B033peHHeM AM6apn,yMHHa 
h rppfleAafl3e. BbiAo H6Ka3aHo, hto AHHib Torfla, Korfla GepyTca H36mt- 
kh ijBCTa He Bcex 3Be3fl, a TOAbKO Tex, KOTopbie pacnoAoateHbi nenocpefl- 
■C T B e H H O 3a 6AH3KHMH TCMIlblMH TyMaHHOCTHMH (KOTOpble, CO CBOeH 
CfopOHbl, neCTpHT (J)OH MAeHHOrO riyTH), KOppeAi^HH Meatfly HHMH H »p- 
KOCTbtO MAeHHOro riyTH BbICTynaeT HBHO. 3tO CTaHOBHTCH nOHHTHbIM, eCAH 
mm npeflr.TaBAHCM ce6e iiphhhhoh norAonjeHHH He HenpepbiBHvio cpe/iy, a ot- 
. AeAbHbie TeMHbie TyMaHHocTH no AM6apijyMaHy h FopfleAaflae, 
h OTflaeM OTHeT b tom, hto flaAeKHe ot Hac TeMHbie TyMaHHocTH, HMea Ma- 
-Abie yrAOBbie pa3Mepbi, He MoryT pe3Ko BAHH-rb Ha H30ij)0Tbi. KyKapKHH 
JIOflCHHTaA H nOflTBepflHA aH3AH30M flaHHblX, HTO KOAe6aiIIIH B H30(J)0TaX 
MAeHHOro FlyTH BbI3bIBaiOTCH TeMH TyMaHHOCTHMH, KOTOpble He yflaAeHbl OT 
Hac 6oAee, neM Ha 200 nc. 

TaKHM o6pa30M, BHeiuHe napafloitcaAbHbiH pe3VAbrar F. A. Ill a 5 h a 
KyKapKHH CMor HCTOAKOBaTb KaK HOBoe, noflTBepatfleHHe TaKoro npefl- 
■CTaBACHHH, COTAacHO KOTOpOMy norAOUjeHHe BblSblBaeTCH OTfleAbHbIMH o6Aa- 
KaMH KOCMHHeCKOH nblAH. HpK 9TOM, pe3yAbT8T 6bIA. KCHeHHO, CnpaBeflAHBO 
•o6bHCHeH C3MHM r. A. LU aHHOM HaCTHHHO fleHCTBHTeAbHbIMH BapHa- 
I£HHMH 3Be3flH0H nAOTHOCTH B MaCHHOM FlyTH. 

M. C. SfireHcoH h O. B. /[o6poBOAbCKHH [2351 noKaaaAH 
Ha OCHOBC nOflCHeTOB HHCeA 3Be3fl B HCCKOAbKHX IlAOUjaflHX KanTeHHa, HTO 
3Be3flbi apne 10 -oh BeAHHHHbi pacnpefleAeHbi paBHOMepHo BflOAb Machhoto 
riyTH, ho norAoujaioigee BeujecTBo b Tex ate MecTax — -KAOHKOBaTO, npn neM 

norAoujenHe 6oAbiue b HanpaBAeHHH na raAaKTHHecKHH yeHTp h MeHbiue K 
aHTHneHTpy. 3tH BbIBOflbl 6bIAH B XOpOUieM COTAaCHH C Ha6AK)flaTeAbHbIMH 
,pe3yAbTaTaMH CTe66nHca h YfiTipopfla [910], ocHOBaHHbiMH Ha 
<(|)0TO3AeKTpHHeCKHX BeAHHHIiax H UjBeTax BIieraAaKTHHeCKHX TyMaHHOCTeH. 
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Od3op padoT no upodJieMe 63 

. BblUCHeHHe H3MeHeHHH norAOiijeHHH B aaBHCHMOCTH OT raAaKTHMeCKOH flOAro- 
Tbl HBAHAOCb npeflMeTOM HCCAeflOB3HHH ^AOTO pHfla aBTOpOB 

Kan 6bi TO He 6biAO, saKOHOMepHOCTb HBMeHeHHH norAoujeHHH c raAaKTH- 
HecKOH floAroTow He MOHieT 6biTb npocTofi, 6Aaroflapa TOMy >Ke cbohctb)' ne- 
OAHOPOAHOCTH h CAOJKHOCTH CTpoeHHa norAonjaioiiieH: cpeflbl. MbI BHfleAH Bbl- 

Hle, HTO 3aBHCHM0CTb nOrAOHjeHIIH OT UIHpOTbl TaKJKe AHlHb yCAOBHO 
mojkho npeflCTaBHTb (popMyAofi, Bbipa>Kaioii}eH KOceKaHC-saKOH. Mto KoceKaHc- 
3aK0H HBAaeTCH AHHIb T p y 6 bl M npH6AHJKeHHeM K fleHCTBHTeAbHOCTH, 
MOJKHO 3aKAIOHHTb II H3 HenpaBHAbHOCTefi KOHTypOB «30HbI H30eraHHH». Floc- 
AeAHHe, i<ai< H3BecTHO, MecTaMii BbrrarHBaiOTCH k 3aMeTHO 6oAbiHHM raAaK- 
THHecKHM uinpoTaM; B Apyrnx MecTax, HanpoTHB, BecbMa 6ah3Ko hoaxoaht 
_k raAaKTHHfcCKOMy Kpyry. Oneiib BepOHTHO, mto 6oAee noApo6iibie HccAeAOBa- 
hhh b 6y;iyHjeM nouaJKyT eiije doAbiHHe HenpaBHAbHOCTH b KOHType «30Hbi 
H36eraHHH». BMecTe c TeM, Tax Ha3biBaeMbifi raAaKTHHecKHH caoh H3o6HAyer 

OTACAbHblMH y H A O T H e H H SI M H, CTyCTKaMH H IiapHfly C HHMH H OTfleAb- 
HbiMH paapoKeHHHMH norAoujaraigero BeujecTBa. Ha sth pa3pe>KeHHH yica3bi- 
BaeT HaAHHHe TaK na3biaBeMbix «okoh» b «30He H36eraHHH»“. 

OopTOM H OcTepXOIpOM L736] OTMeHeHbl HanpaBAeHHH OKOAO 
MaenHoro IlyTH (raaaKT. uinpoTa okoao 3°), r^e bhahm BecbMa AaAeKHe LJe- 
.jpeHAbi (cBbirne 15 Knc). riorAOiijeHHe 3flecb noHTH b 10 pa3 MeHbrne Toro, 

1 Hii3KHe (MHHHMaJibiibie) 3iiaHeiiHfl norjiomeiiHH iia raJiaKTHnecKiix ^ojiroTax 
30° h i7o<) flaJIH ocHOBaHHe C t e 6 6 h h c y [903] noA03penaTi> 3aBHCHMOCTb hs6h- 
paiejibHoro riorjiomeHHH ot aojitoth. I[yr [1025] cneji bo3moh{hmm npeflCTaBHTb 
cboh naSjiio/ieHHfi neKOTopoft $opMyjioli, Aaiomeft SHaneime ABeTOBoro H3dbiTKa b 3a- 
bhchmocth ot rajiaKTHHecKofl flOJiroTbi. PeayjibTaTbi It y r a He/ibaa cniiTaTb Haflew;- 
HbiMH noTOMy, hto hm HCCJieAOBaiibi ^ojiroTbi b y3Kiix npeAejiax, a Aaniibie, othoch- 
niHecH k hhm, ododmeiibi na necb rajiaKTHiecKHtt npyr, He roBopa yffle o tom, hto 
eecb MaTepHan, kotopmm on pacnojiaraa, cKyAeii Boodme. P p h h hi t e ft h [482| 
Tome yTBepacflaji HecKOJTbito panbiue, hto norjiomenne 33 bhcht ot AOJiroTH, ho we- 
HaeTCH Hpperyjiflpao. P u it t h ii h [496] Taicnte nonbiTajicn BbiBecTH cjiopMyjiy, cbh- 
3HBaioinyK) Me5H3Be3Ai-ioe nornomeiHie c ra/iaKTHnecKofi aojitotoh. rjieftcSepr 
[461], L[ y r [1025, 1026|,B eitep [329] h Apyrae nojiynajiH aobojilho npoTHBopenn- 
Bbie pe3yjib’raTbi, hto BnponeM HeyAHBirrejibHO, ecjiH noMHHTb od orpaHiineHHOCTH ft 
HeoflHopoflHOCTH itcnojibsyeMoro hmh MaTepHana. B donee coBpeMeHHbix padoTax 
A n b t e p a [275] h K a m m a [393] H3MeneHHe norjiomeHHu c rajiaKTHHecKoft 
AOJiroTofl Hauuio noATBepiKAenne, xotji bto H3MeneHHe h He cboSoaho h ot bjihhhhh 
H pperyjiHpHOCTH n norjiomeiiHH. A ji b t e p npnuieji k AonymeHHio HeoAiiopoflHoro 
norjiomeHHa b cbhsh c neodxoAHMOCTbio npHMHpHTb npoTHBopenHH b nojiyneHHOM hm 
cooTHomeiiHH MeHt^y HadJiiOAeimbiivin paccTOfli-iHHMH rajiaKTHnecKHx CKonjreHHii h ra- 
jiaKTHnecHHMH AOJiroTaMH, npi-i onpeflejieHHH nojiomeHHH rajiaKTHnecKoro neHTpa na 
ocHOBe flamibix OTHOCHTeJibHo CHonjieHini. 

2 Cm. padoTbi [867, 868, 870, 873, 451, 364], B h ji b it e n c [1005] Hamea 
OTHOCHTejibi-io CBo6oAHyio ot norjiomeiiHn oQjiacTi, Aasae b iianpaBJiemm, 6jih3Kom k 
raJiaKTHvtecKOMy neiiTpy, r^e, Boodme noraomeime dojibine, new b KaKHx-.imdo APy- 
thx MecTax. B JledeAe, He([iee, Bo3iraneM, CipejibHe, IltHTe h b /ipyrHX co3bsahhx, 
pacnaaojKeHHbix baojib Maennoro IlyTH, mm iiadJiioAaeM, Aawe cpeAH Handoaee TeM- 
Hbix odJiaKOB_ Mec’ra, a^hi KOTopbix xapaKTepHa dojibinan ,np03paaH0CTb npocipaH- 
CTBa h b KOTopbix norjiomeiiHe ne AocraraeT h 1-oft 3B. BejiHHHHM ao paccTonmifi: 
okojio AByx h donee napceitoB. Benep [338] yKa3aji nanpaBjieHHH, r^e 
noKpacnenne HMeeT MecTO b ixenocpeACTBeHiioft djinsocTH ot CojiHHa, a c APyroft cto- 

; poiibi h TaKHe, TAe oho HaHHiiaeT dHTb 3aMeTHMM jiHiub nocae 1000 nc. 
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64 FjiaBa nepBaa 

mto Ha 6 AK>flaeTC» b ApyrHx wecTax raAaKTHHecKoii nAocKocTH. Ho, BHeraAatc- 
TnuccKHe TVMaHHocTH noiTH He BH^Hbi. CAefloBaTeAbHO, b 9TOM HanpaBAe— 
hhh iiorAoiuaioiuee BeutecTBo KOHueHTpHpyeTCft b nepHipepHHHbix ynacTKax. 
r aAaKTHKii 1 . 3 to cooTBeTCTBye'r paccTOHHHK) no KoopflHHaTe ao 1400 nc... 
CAeAOBaTeAbHO, aoboaihio MomHaa Macca norAowaiomero BeiijecTBa coOpaHa. 
H30A HpOBaiiHO BflaAH OT ra AaKTHHeCKOH 11 AOCKOCTH HAH Bile «raAaKTHHecKoro ■ 
caob»- rioAo 6 Hb)e CAy Han HBCTByiOT h kb aHaAiisa Hamero Karaxora, o newt, 
6 yfleT H3AO>KeHo b aoajkhom MecTe. 

9to CBHfleTeAbCTByeT o tom, hto b T aAaKTHKe He HMeeT Mecra h e n p e- 
p bi b h o e norAOijjeHHe. HanpoTKB, norAomeHHe o&ycAOBAeHo OTfleAbHbiMit 
(flHCKpeTHblMl-l) o6A3KaMH KOCMHHeCKOH HblAH. B. B. K y K a p K H H, IIOKa- 
3aB H3MeHeHHe o 6 iijero BH3yaAbHoro norAoujeHHH CBeTa c raAaKTHnecKOH ... 
flOATOTOH H aaBHCHMOCTb MeJKfly HIHpHHOH SOHbl H36eraHHH H BeAHHHHOH 06 - 
w.ero norAoiu,eHHH, o 6 'b«cHHA ee TeMHbiMH KOCMHnecKHMH o 6 AaxaMH [ 86 ], 
yZ^eHCTBHxeAbHo, H3MeneHHe norAomeHHH cBera c raAaKTimecKOH floAroToii 
MOiKeT 6 hlTb BbiSBaHO pa3AHHHOH XIAOTHOCTbH) paCIipeflCAeHHa KOCMHHeCKHX 
o 6 a 8 kob b npocTpaHCTBe, a TaM, rfle nAOTHocTb o 6 AaKOB BeAHKa, paccTOHHHe- 
OAHJKaHlllHX K HaM o 6 AaKOB flOAJKHO 6 bITb MeHblile, HeM B HanpaBAeHHHX 
Menbuiefi itaothocth. B cbb 3 h c sthm, b HanpaBAeHHHX, rfle nAoraocTb bcah~ : 
Ka, ohh AOAHfHbr paenpocTpa»«TbCH ao 6 oAbuiHx raAaKTHHecKHX uiHpor h 
3naHHr flOAJKHa HMeTb MecTO KoppeABUHa Meatfly norAoujeHHeM h lUHpHHOH 
(«pa36yxaHHeM») sohw H36eraHHH. 

^HCKpeTHbi 2 o 6 AaKa norAoinaKjirjero beuiecTBa, KOTopwe He Bcerfla o 6 h- 
aaTeAbHO BeAHKH no 06 'beMy, 3aHacTyK> nepeKpbiBaior flpyr flpyra, rax hto 
AVH 3peHHH MOHteT BCTpeTHTb Ha CBOeM nyTH HeCKOAbKO T3KHX o 6 AaKOB. 
CTBHTeAbHO, KAOHKOBaToe pacnpocTpaneuHe norAouiaioujero BeigecTBa hbct- 
ByeT He TOAbKo H3 cpaBHeHHB flaHHbix, othochujhxch k pa3AHHHbiM HanpaBAe- 

hhhm, ho h hs aHaAHaa AHUib oflHoro, B3BToro HanpaBAeHHH, b kotopom Ayn 
3peHH», oneBHflHo, nepecexaeT nonepeMeHHo npocTpaHCTBa, cBo 6 oflHbie ot no- 
rAoiuaioiiiHx Macc h — aaHBTbie oTfleAbHWMH crycTKaMH norAOUjaioujero Be- 
luecTBa. M. J\- Bepr, b HccAeflOBaHHH, BbinoAHeHHOM b riyAKOBCKOH o6cep- 
BaTopnH 125], yxa3aAa HanpaBAeHHe, rfle TeMHafl TyMaHHOCTb o 6 pa 3 yeT b 
i.pocTpaHCTBe flBa o6AaKa, H3 kotopwx oaho HMeer 6 AHHsaHuiHH k HaM Kpaii 
na paccTOBHHH b 250 hc, a flpyroe — b 800 nc~. Mmchho b cbhsh c noflo 6 - 

1 ITpoTHBopeHamee 3 to My 3aKJHovenHio coo 6 iu,eHHe B o k a h O ji b m c t e fl„ 
[371], onyfwiHKOBaHHoe b BHfle pe3i0Me, eifle He naBecTiio HaM b flerajiax h no;sa 
■rpyflHo nbiTatbCH ofrbHCHHTb ero. 

2 Kpoiwe Toro, no M io ji ji e p v h X y cjj n a r e ji io [709], Jiyx speHHH b . 
HanpaBJieHHH Ha a JleoeflH nepecenaeT TOJimy flByx oojiaKOB, JiemaiflHX oflHo 3a flpy- 
rHM. riepBoe riouiomaeT ,0.6 sb. Bejm'iiiHbi b HHTepBajie ot 75 napceKOB flo 800. 
M h ji ji e p [691], pacnpocToaiinB noflcveTbi Ha 3Be3flbi 17 — 18 3B. bcjiuhuhw, Ha- 
liieji b Jlefiefle HanpaBJieHHH, rfle CBex, HflymHil k Haw ot flajiexHx'' 3Be3fl, npoxoflHT 
citB03b, Tojimy pnfla tv iuainiocTCH .ncnbiTbiBaa npH stom cyMMapnoe norjiomeHHe no>i- 
th flo 5 3B. HeJie'iiiii. B uccJieflOBaHHHx B e k e p a [338] ii flp. nonasano, hto Hiwe— 
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063op pa6oi no npoQjieiwe 


HbIMH HBAeHHHMH He BCeTAa MOKHO Ha6AIOAaTb yBCAHMeHHe nOKpaCHeHHH 

nponopijHOHaAbno paccTOHHHio. B HanpaBAeHHHx, rue na6AiOAaeTcx 

hsQiMtok ijBCTa, oho nacTo B03pacTaeT «CKanKaMH». 

C t e_6 6 h h c [ 906 , 907 , 9081 TaKH<e noKasaA, hto Aa>Ke aa h 3 Be3A, 

3aKAIOMeHHbIX Me>KAy raAaKTHHeCKIIMH UIlipOTaMH ± 5°, HMeeT M6CTO 3H3HH- 
Te^oHbifi pasQpoc H36wtkob ijBeTa h nocAeAHHe nAoxo KoppeAHpyioTCH c pac- 
CTOHHHHMH. BcTpeHalOTCH C OflHOH CTOpOHbl OHeHb 6oAbIIIHe 3HaH6HHH H36MT- 
kob gBeTa Aah 6ah3kiix 3Be3A, a c Apyrofi — noHTH HopMaAbHwe noKaaaTeAH 
yBeTa aah anesA, oTAaAennwx na 2000 napceKOB. Ctc66hhc o6t>hc- 
HaeT CTOAb 6oAbmoH pa36poc bahhhhcm AHCKpeTHbix o6AaKOB, KOTopwe pac- 
npeAeAenw b npocTpancTBe Tan HepaBHOMepHo, hto Aa;«e na secbMa MaAbix 
raAaKTunec.KHx umpoTax ohh BCTpenaioTCH, b oTAeAbiibix CAynanx, pacnoAo- 

/KCHHbiMH aa 3Be3Aa.MH. Macro Aa>r<e Ha takhx MaAbix nAoigaAnx, Kax 5 

10 KBaApaTHbix rpaAycoB, 3BC3AW oahhx h tcx ace cneKTpaAbHwx kabccob h 
BHAHM bix BeAHHHii HMeiOT pa3AH i iHbie noKaaaxeAH IJBeTa, HTO MOJKHO o6bHCHHTb 
HaAHHHeM MaAbix o6AaitoB norAoiijeHHji. 

HepamioMepnocTb norAoigeHHH ne noAAesKHT b o6igeM comhchhio. Ho 
npw iiCTOAKOBannH iia6AHDAaTeAbHoro MaTepiraAa h BwsoAax o HepaBHoMepno- 
CTH norAOIgCHHH (oCo6eHHO, npH nOCTpoeHHH H TOAKOBaHHH KpHBbIX poCTa 

HsfibiTKa gBera c paccronnHeM), Heo6xoAHMo y>iHTbiBaTb KpHTHHecKHe aaMe- 
Mamin ri. I~L flapciiaro [1321. noKa3aBiiiero, hto 6oAbmaH AHcnepCHH 
3HAHeHHH norAoujeunn (napaMerpa b ero TeopHn), onpeAeAeHHbix no 
60AbiH0My KOAHiecTBy AaHHbix o liBeTOBbix H 3 6biTKax 3Be3A h o noAcneTax 
- BHeraAaKTHiecKHx TyMaHHocTeS, hcckoabko HAAio3opHa n oSycAOBAeHa He- 
~ T0lIH 0CTbio B onpeAeAeHHax paccTOHHHH. n a p e h a r o cnpaBeAAHBo y K a- 
33A Ha Heo6xOAHMOCTb CMHTaTbCH C 3THM 06cTOHTeAbCTBOM, HT06bI H30eHSaTb 
ouiH6oHHoro npH3HaHHfl pacnpeAeAeHHA norAoigaioigero BeigecTBa 6oAee He- 
*■ pBBHOMepHbIM, HeM 3TO HMeeT MCCTO B ACHCTBHTCAbHOCTH. OaHOKO, 6CAH pac- 
noAaraTb MaccoBbiMH cpororpacpHHecKHMH onpeAeAeHH jimh ijbctob 3Be3A, kbk 
9TO HMeeT MeCTO, B HaCTHOCTH, B HameM HCCAeAOBaHHH, KpHBble 3aBHCHM0CTH 
H36bITKOB IJBera OT paccTOHHHH MOHIHO TOAKOBaTb C 6oAbIHeH yBep C HHOCTbK> 

(cm. TAaBy IV). 

HapHAy c oSigefi neoAHopoAHocTbio 6 mah cAeAanw yKasaimn H a HeKoro- 
pyio acHMMeTpHio B pacnpeACAenHH norAomaiomero BeigecTBa bo scefi TaAaK- 
THKe. no C t e 6 6 h h c y [905], okoao ijeurpa FaAaicTHKH norAoigeHHe 
OKaaaAocb 6oAbme Ha cesepnoH cxopone ot raAaKTHnecKoro axBaropa, ne M 
Ha iojkhoh, O. A. MeAbHHKOB [1121 noKaaaA, hto norAoigeHHe b Fa- 
AaKTHKe SoAbiue Ha ceBepnofi cropone He TOAbKo b HanpaBAeHHHx Ha ueHTp 
HQ TaiOKe h B HanpaBAeHHHx Ha anTHijeHTp FaAaKTHKH, Bwboa Mnnepa 

«pyr. oo o,„ ,pe»»«-„eeKSr C 0, ™ P ceKO» ”"™ C aPyr ° T 

5. Bkuiji. A6acT. acTpoi]). o6c., jvjo 12 
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,, DiaBa nepBan 

DO — — 

I695J „ „pe™ y ,ecT» M „o« 

»■«* 6 ““' 500 BHeraAaKTHH«CKHX 
M MABainaKHflse [38] saKAioHHXb, hto 

„XTri" a „^~ e . HanpaBAeHHHX ». *e„,p FaAa™ npHM.p.o 
Ha 0 P 11 3 B. BeAHHHHbi 6 oAbine, HeM norAOiijeHHe b aHTHHeHxpe. « 

AwaAHB Harnero KaTaAora noKasaxeAefi iJBexa 3Be3A raKHte Y^baa 
acHMMeTpHio o 6yi ero nopaAKa, o hcm penb 6 yAe T hxxh » A™™ 

KaK aCHMMeTpHK), MOJKHO BCXpCXHXb H B Apy™X pa 

P “„"|885° 774 E. E. MapK»p,„ [99, 1001 HCCAe.oaA axox =onpoc 
°Zl 3 p CT »* p.enpeABAeHMB ,«» » C-P-oB »P««™ BX » ManpaBAB' 

HHH ' ^™ir7A— [2751 O n P H6AH3HxeAbHO M coBnaAeHHH raAaK- 

' “ „,-nAn M w r ofilUenDHHBTblM TaAaKTHMeCKHM 

THHecKoro u,eHTpa norAOiijaioujeH MaTepH ^ P K THMecKOH 

ueHTpoM nocrpoen ,ia paccMOxpeHKH saBHCHMOcxH MeasAy raAaKXHHecKO 

AOArOTOH B paccxoa HHeM oTK P b,Tbix cKonAeHHH. 3 tot mcxoa h tot nopHAO , 
KaK OH 6b , a npHMeneH, He Moryx cHHxaxbc* aoctbtohho TOHHbiMH AAH 

„„H Bonpoca 06 acHMMeTpHH. BnponeM, peayAbxax AAbxepa caw y 

B ep>KAae T AHiiib npH6A„3 H xeAbHoe coBnaAeHHe ^xpoa - Ha nesn^xeAbHOM 
MaTepnaAe nocxpoen h neAaBHHH bbiboa M a p t e a b [656, 6571. 

BbiacHeHHe sonpoca 06 acHMMexpHH oneab bbjkho. Xoa 
1549 5501, HccAeAyH norAOUjeHHe b cnnpaAbHbix xyMaHHocxax, HCXoflHT Ha 
TeopeTHMecKOH MOAeAH, b koto P oh cBexaijjaaca „ TeMHaa Maxepna b cnapa- 
*ax cKOHUeHTpapoBaHa b cnAioujeHHMx ccpepoHAax h HMeex o 6 uiy y . 

ocb, pacnoAaraacb cosepuieHHo KOH U eHT P HHHo, /[ah c T por Hx HccAeAOBa 
noflo 6 Horo poAa, xaKoe AonymeHHe worcex oKaaaxbca npoH 3 BOAbHb,M. bcA 

X o A b M 6 e p r ccbiAaexca na corAacne bxoh moacah c Ha 6 AK>«eHH*MH, xo 
3 X 0 HeAb 3 a He oxHecxH, xoxa 6 b, nacxHHHO, sa caex n P H6AH>KeHHoro anaAHBa. 

C XOHKH 3 P eHHa acHMMexpi.H b pacnpeaeAeHHH raAaKXHaecKOH Maxepm, 

uecbMa bbtkho paBBHXHe H AexaAH 3 a,iHa P a 6 ox A. A. K a A H ” * * **_ H 
KpacOBCKOro H B. B. HkKOHOB. no 3 AeKX P 0 HH 0 H <J>OXOMeX P HH 

raAaKXKMecKoro aApa- „„„„„ ,, 

To hxo cKaaano b sxom naparpa(J,e ornocnxeAbHO KAOHKOBaxocxH 

npperyAHpHOCxH norAOUjeHHa, Kacaexca Kan H 36 H P axe.AbHo n 0 rA O wa»WW> 
Be^ecxsa, xa K h xoh cpeAW. Koxopaa BbT 3 b,Baex o 6 ujee norAoujenne. KcxaxH. 

*a>Ke HeKoxopbie «rAo6yAbi», koxab hx ccpoxorpacpnpoBaAH H a 100-ak>hmobom 
pecpAeKxope, o 6 Hapy}«HAH boaokhhcxoc cxpoeHHe Uo»J. 

Ho oKaswBaexca, hto Maccb, M e?K3Be3AHoro rasa xaK>«e xapaKxepHsyrox- 
ca h pperyAH pHocxbK) pacnpocxpaHeHHa b raAaKxHnecKOM npocxpaHcrse. ^ 
HoBefiuiHe H a 6 AK>AeHna h HCCAeAOBaHHH, npoBOAHMbie b K P wmckoh 
acxpocpH 3 HMecKOK o 6 cep B axopHH aKaAeMHKOM T. A. LU a S h o m. c noMO,gbio 
HHxep$epeHUHOHHbix (|,HAbxpoB, noKasaAH, hxo b pacnpeAWveHHH M eiK3Be3A- 
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063op pa6oT no npoSjieiwe 

" * — ___ o7 

r:r T£ r e KaK h nwAeB ° s ’ ™ ei ° T MecT ° ° i,eHb 

* yKxyamm. B p*ae CAa6bix BoflopoAH« xy M aHHocxefi nAOTHocTb axoMOB 
B He^oAbKo X W CHH pa 3 MeHbine, ne M b „ aH 6oAee * P khx 

H , v r PaBI ~ Tb pacnpocTpaHeH «* MejKSBesAHoro rasa Bbjxenaex h h 3 

no rBr 6 " 3 ^"^ AHHHfl B Cn£KTPe 3Be3fl ‘ Bo ' ne P BbIX > Ha6AK> A eHHH 
7 AHCK P eTH0CT & Me^KBBeaflHOH raaoBon c P e AM £938], Bo- B xo P bix Bhac 

zt::z a z:z* c T P TO Py cnc B T rA x c Ko ™r ra KoHTypw 
n x ~ — 1/ — oxTe”7; H ~ 

„ aK ° B Me ^ 3Be3 « Horo BeujecxBa, x. e. «KAOHKo B axocxb» cpeaw 

coflepaiaujeH Me>K3Be3aHbifi ra 3 [312, 314J HnxepecHn R P 

pac r A “” "'*“•«“« ««••» ■ . c n L, P e ” A A t , 0 ,r;. 

noAOJKeHHOH Ha 6oAbmoH raAaKXHnecKOH niHpoTe- + 54° FTna 
» r„e TypfiyAeHTHHX OIKp „„ x <22 8 «T,” 

»ypy„„ T « AMblu ebraeAeHHe - „o KoH T ypa, mlK3 2 mb „ ^ 

np e “,lr H B“T'“” K ™ 3aB " CHM “" ° 6 ». HO TeM He MeHee » 

P tt h A c a mojkho He coMHeBaxbcn, xeM 6oAee ecAH mm « 

1:2 — e Bwme paaA ™ b — — H o 6 r 

A a a m c [262 263^26^265 ^ Am!iMXCfl B P^htohx HanpasAeHHHx. 
me ii P o«|oiah , „ejK3ee3AHbix a'hhhS h“ K H X r He °“ 0,,paTH0 “°»“ 
■% p ;r cyp,„e„„e „e_" l" c ^ ~ 

r ~ - zr™- = 

co6H:r;™ 0 „°L:;::rirr ^r K n o oA 0 c Be3 * bi r hh3khx mHp ° Tax - c *°- 

:::: - — - -r : “ P ^: 

HSBecxHbie Me>K3Be3aHbie AHHHH C apyroii CXOOOHM p 

Koraa nK .jv, „ H cxopoHbi, ecxb HeMaAo CAynaeB, 

HbIMH ' HHXeHCHBHMe AHHHH H H K, OK33bIBaiOXCH HeCn 0 C 06 - 

hwmh BbiSBaxb MOAe K yAa P Hbie ahhhh. wecnocob- 

“ M "r° BC r" ° 6 “ aW '""0’ ’">«* 3Be3 4 W .CO- 

HP . in. pKOHa . e opAacTH TpaneijHH HenpaBHAbHbie nepeMenHbie H Kpafi 
-TO BTa ITCpeMeHHOCTb npHBHCblBaeTCB 4 eSc„„„ *„ZZ 

PHaKa^Ho/TTl CryCTKH TyMaHH0CTH > P a3M e P W KOXO P bIX aOAHSHbl 6bIXb HO- 

Hocxb - okoaoTo xioo ^ a Cpe « H ™ »*»- 

rp/cM , npoxoaax, nepeceKa* Ay™ apewnn «a 3B e 3 - 

H BW3b,BaiOT HenpaBHAbHbie ocAa6Ae H HH hx 6Aec Ka . 
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6 g Tjiaea nepBaa^ ~ 

BnponeM, 3T0 BoaapeHHe nosBepreyTO y6eflineju,HOH KpHTHRe co cto P o- 
HbI n 11 IlapeHaro [140]. IlpaBAa, oh ycxaHOBHA, hto nepeMennwe 
3Be3AbI THna TyMaHHOCTH OpHOHa HaXOAHTCH B $H3HHeCKOH CBH3H c TyjiaH'- 
HOCTbK), HO, BMeCTe C TeM, ABA HeCKOAbKO HeSBBHCHMblX A P >T OT AO- 

KasaTeAbCTB HecocTOHTeAbHOCTH BarAHAa Ha to, hto HSMeHeHne 6Aec K a 
Hbix nepeMeHHbix BbiasaHo 3 aropa>KHBaHHeM hx CBeTa BeiflecTBOM TyManHO- 
CTH (AOKasaTeAbCTBa ochobahm Ha npoTHBopeHHH c aaKOHOMepuocTbio mok- 
3Be3AHoro npocTpaHCTseHHoro norAoujeHHH, h na HeBepoaTHo 6oAbUiHX H3- 
MeHeHHHX nAOTHOCTH TyMaHHOCTH). 

TaKHM o6pa30M, MHOTHe h pa3Hoo6pa3Hbie HccAeAOBaHHH acabiot one- 
BHAHblM TOT <J)aK T, HTO HOrAOHjaiOIgee BeisecTBO — COCTOHT ah oho H 3 na- 
cthij, Bbi3biBaiouiHX o6iijee hah H36H P aTeAbHoe norAOiiieHHe hah K 3 rasa 
pacnpocTpaHeno B TaAaKTHKe neoAHopoAHO h HepaBHOMepno. HepaBHOMep- 
Hoctb pacnpeAeAeHHH nbiAH hah rasa b Me>K 3 Be 3 AH 0 H cpe A e h pa 3 AHHHbie 
ABHH<eHHH B HHX (Ty P 6yAeHTHbie ABHHJeHHH He HBAHH 3 TCH HCKAKJHeHHCM, a — 
06uiHM CBOHCTBOM ) MOTAH BOSHHKHyTb XOTH 6bl OT TOTO, HTO HA pa 3 AHHHbIX 
paCCTOHHHHX OT U eHT P a HaCTHHKH C P eAbI nOABepJKeHbl AH$$epeHI2HaAbHOMy 
raAaKTHHecKOMy BpanjeHHio, o6AaAa« paaAHHHbiMH yrAOBWMH cko P octhmh.. 
OneBHAHO, 3TOH HepaBHOMepHOCTbK) H 06yCA0BAeHa TAaBHafl npHHHHa. H T°rO». 
HTO pa3Hbie HccAeAOBaHHH A afOT paanbie sHaneHHH OHTHHecKOH h reoMe TP H- 
H6CKOH TOAIgHHbl TBAaKTHHeCKOTO HOrAOUjaiOiaero CAOH, KAK MbI 3 TO yBHA^AH 
Bbime. EcTeCTBeHHO, HTO 3 TO o6CTOHTeAbCTBO 3 HAHHTeAbH 0 yCAOJKHHeT 3 a A a- 
ny H3yneHHH KOCMHHecKoro norAOiijeHHH h AeAaeT Heo6xoAHMbiM BecTH ara 
H 3 yHCHHe, no B 03 M 0 JKH 0 CTH, BO MHOTHX HHAHBHAyaAbHbIX HAnpaBAeHHHX* , 
Ecah paccMaTpHBATb oAHOBpeMeHHO o6iu.ee h H36HpaTeAbHoe norAOtge-^ 
HHe, a TaKJKe h norAoiyenne, Bbi 3 biBaeMoe Me?K 3 Be 3 AHbiM ra 30 M, to o6Hapy- 
H5HTCH, HTO OHH He BO BCex CAyHAHX npOHBAHIOTCH OAHHaKOBO. HmCIOTCH 
npHMepbi, Kor A a b KaKOM-AH6o aahhom HanpaBAeHHH o6Hapyx£HBaeTCH 3 $(peKT ^ 
AHUIb ABVX HAH OAHOTO H3 HHX, HAH OAHO HB HHX BbipaSKeHO 6oAbme, HeM 
Apyroe. IlpocToe cpaBHeHHe AaHHbix Ta6AHij; I h II, coAepjKaiiiHX KoatJxpHUH- 
eHTW o6ujero h H36HpATeAbHoro norAoujeHHH, aah pH A a o 6 hihx o6AacTefi, 
noKa3biBaeT, hto bcakhkha H 36npaTeAbHoro norAoujeHHH KOAe6AeTCfl b npe- 

AeAax ot 10 ao 40 nponeHTOB ot oSujero norAOiijeHHH. 3 to h noHHTHO, t. k* ^ 
Kaa«AbiH H3 Tpex BHAOB norAoujeHHH np 0 H 3 B. 0 AHTCH MaTepnaAbHon cpeAoii 

pa3AHHHoro xapaKTepa: nbiAeBbiMH nacTHijaMH «Kpynnbix» h «mcakhx» pa3- 
MepoB h ra30M, h He BcerAa, b npoH3B0AbH0M ynacTKe npocTpaHCTBa, HivieeT 
mccto paBHOMepnoe cMemeHHe Bcex &thx Tpex bhaob KOCMHHecKoro BeujecTBa- 
A hx CMemeHHe motao, kohchho, Bbi3BaTb Bee TpH BH A a norAoigeHHH oaho- 

BpeMeHHo 

PaccwaTpHBaH, npextAe Bcero, cBH3b Me>KAy o6ujhm norAoiijeHHeM h H3- 
6HpaTeAbHWM, mojkho 3aAaTb npocTOH Bonpoc: b KaKOH Mepe cbh3aho h36h- 
pa.TeAbHoe norAo.iseHHe c tcmhuimh o6AaKaMH, a3!oujhmh BaveTHWH scpcpeKT 
o6njero norAOigeHHH? 
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O63op pa6oT no npo6jieMe 69 

Mw yn<e 3HaeM, hto stot Bonpoc pemeH HCCAefloBaiiHHMH B. B. K y- 
k a p k h h a, npuneM pemeH Ha uinpoKoS, Hfleimo-HeTKOH ocHOBe. OflHaKO 
MHoro KponoTAHBbix pa6oT 6 wao nocBHiijeHO HccAe^oBaHHio stoh npo6AeMM 
nyTeM H3yHeirafi OT/iSAbiiwx, paapoaHeHHbix Aamibix, othochiuhxch k pa3HWM 
o6i*eKTaM. HanpHMep, O. C t p y b e f931] aHaAH3npoBaA H36 utkh HBeTa 
pHfla panHHX 3Beafl no HecoBepmeHHbiM #aHHbiM BonAHHrepa [377] 
h noTOMy He Mor hohth flaAbine neKOTopwx npeanoAOwem-iH. To >Ke caMoe 
6biAo c A h a a e p 1282], KOTopan MorAa ahiub KOHCTampoBaTb h a c t- 
k bi e coBnaflenna 6oAbitiHx bcahhhh yneTOBbix n3obiTKOB c tcmk HanpaBAe- 
hhjimh, B KOTopbix cpOTorpatpHHMH Bapnap.ua H B a H A H 6bIAH (J)HK- 
•CHpoBaHM TeMHwe ooAaica. F AeScSepr [461] neoAHOKpaTHo 6paAcn sa 
pemeHHe ashhoh sap, ami, ripiiBAeitaH /iaji HccAeAOBaHHH Aaimue T p a m n- 
Aepa 06 OTKpwTbix CKonAeHiiax [968], h Benepa [328] h Tpa$$a 
[468] o ^eTOBbix H36biTKax. B nocAe^HeM CAynae rjBeTOBbie h 36 wtkh cono- 

CTclBAHAHCb C pa.3HOCTJ3MH MC^K^y AOra-pHt^MclMH TpiirOHOMeTpH’ieCKHX H 
cneKTpaAbHbix napaAAaKCOB, npHHHMan oth pa3HOCTH 3a Mepy o6njero no- 

rAoigeiiHH LLI a a e h [800] noi<a3aA KoppeAHi^Hio Me^Kfly noKpacneHHeM 
.3B.e3,a H TeMHbIMH o6AaCTHMH MaCHHOTO FlyTH H HAAIOCTpHpOBaA ee CACflyiO- 
■JIJeH Ta6AHHKOH B 

<6oTOrp- norji. H36. nor4. 

leMHoe o6auico b Boshhhcm 1.9 3b. BeA. 0.21 3B. bca. 

„ JIe6eae 1.5 „ » 0.2 „ „ 

” >> ” Uecfaee 0.4 „ „ 0.03 „ 

V ” - »> °-9 » » 0.07 „ „ 

Ba?KHM 6biAH pesyAbTaTw C t e 6 6 h h c a, o6napyjKHBmero, hto onpa- 
meHHbie mapoBbie Kynn CAenymr KOHTypaM «3 ohw H36eraHHH», [909] 11 hto 
* b Tex ynacTKax He6a, rfle BHeraAaKTHHecKne TyMaHHocTH cKpbiTbi norAoige- 
HHeM, noKpacHeHHe npenwmaeT, no KpaftneH Mepe, 0.2 3 b. BeAHHHHbi [910]. 
c npyrow CTopoHbi, Kai< noi<a3aA O. A. ]VI eAbHHKoB [111, 114] MaAbie 
IjBeTOBbie H36bITKH B 30He H36eraHHH 0Ka3aAHCb CBH3aHHbIMH C MeCTaMH no- 
BbimeHHoro HHCAa BueraAaKTHHecKHx TyMaHHocTefi, t. e. noHH?KeHHoro o6nje~ 
ro norAomeHHB. HraK, mu hmcbm aocraTOHi-io CBHfleTeAbCTBa k noAb3y cyige- 
CTBOBaHHH CBB3H MeHifly oGlljHM H H36npaTeAbHbIM nOTAOlgeHHeM- O^HaKO, 
HeMaAO npHBOflHAOCb H TaKHX TTpHMepOB, H3 KOTOpbIX HBCTBOBaAO OTCyTCT- 
BHe noflofinoH CBH3H Ho naflo noMHHTb, hto npH nonbiTKax ycTaHOBAeHHH 

3 Cm. TaiOKe paSo-ru |448, 281, 841], 

2 C t e 6 6 h 11 c Taroue upsixo^nji k ripoTHBopeHHBHM pe 3 yjibTaTaM. Ha oc- 
HOBaHHH ai-iajinaa cpOTOBJieiCTpiiHecKHx UBeTOB 3Be3# THna B, HanpHMep, oh npmneji k 
BbiBo^y, hto i!HC3;(r,i c 6ojibuniMH H36biTKaMH pBeTa o/iHiianoBo nacTO BCTpenaioTCH 
KaK b ooraTbix 3Be3;iaMH oo.iiacTHX, raK h b 6e/pibix, oSifapyaniii 3HaHHfeJibHoe no- 
KpacHeHne h b cBCTJibix oSjiacTHX MjienHoro riyTH, r^e He HaSjiio/iaeTCH Henocpea- 
•CTBeHHbix cjiefloB norjiouieiiiiH 1 90 1 , 905], Beaep TaiOKe Harneji, hto o6nacTH 
•Oojibuioro H36npaTejibHoro jiorJiomeHHH b oahhx cnynanx xapaKTepH 3 yioTCH flecbHiiH- 
tom, a b flpynix 6ojibmoft iuiothoctbio' 3Be3fl. B HacTHocra oh floJiHteH 6 bm npH3- 
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70 TjiaBa nepBaa 


KOppeAHmiH MOKfly H36HpaTeAbHbIM norAOUJeilHeM H o6AaCTHMH o6CKypayHH 
coBepiueHHO hco6xoahmo yHHTbiBaTb paccToaHH a, KaK 3to 3'6eflHTeAbHo £>mao 
noKa 3 aHo B. B. KyuapKHHbiM Ha npHMepe napaAOKca Lli a h h a. 

Hmchho npene6pe*eHHeM acpipeKTOM paccToanna Bbi3BaH omn6oHHbiH 
pe3yAbTaT f HanpHMep, B o a b $ a [10191, yTBep>KAaBiuHH, hto b tcmhoh 
T yMaHHocTH NQC 6960 o6ujee norAoiijeHHe b 1 3B. BeAHHHHy He conpoBoat- 
flaeTca noKpacHeHHeM 3Be3A. 

Ho, ecAH noicpacHeHHe 3Be3A AeHCTBHTeAbHO Ha6AioAaeTca Aaace b Ta~ 

khx o6AacTax, KOTopbie 6oraTbi 3Be3AaMH h b hhx Her HenocpeACTBeHHO bh- 
AHMblX npH3HaK0B nOTeMHeHHa, TO 9TO flaer OCHOBaHHe CHHTaTb, HTO H36 h- 

paTeAbHoe norAoiijeHHe cyigecTByeT h BHe TeMHbix o6AacTeii. OAHaKo, HeAb- 
3H CHHTaTb 3T0 npaBHAOM, H6o HapHAy C nOCAeAHHMH, HMeiOTCH H TaKHe 
CAynaw, KorAa 6oraTbie 3Be3AaMH o6AacTH He hmciot npHSHaKOB noKpacHe- 
hhh, CAynaa, KorAa noKpacHeHHe oTcyTCTByeT b o6AacTax, tab HaAHijo hb- 
Haa oScKypa^a, MoryT 6biTb oObacHeHM b HeKOTopbix cAynaax TeM, hto 
3Be3AbI HaXOAHTCH K HaM 6AH>Ke, HeM nOTAOIIjaiOIIjee o6a3KO H OHH AHIUb ’ 
npoeKTHpyioTca Ha nocAeAHee. Ho, b tbkhx CAynaax mm aoahihm HMeTb Ae- 
AO C OTHOCHTeAbHO 6AH3KHMH 3Be3AaMH. $AH AaAeKHX Hie 3Be3A, BQ3M0HiH0 v 
norAouj,eHHe CTOAb bcahko, hto hx npocTo He bhaho 1 . BnponeM,. Aaaie noA- 
Hoe OTcyTCTBne H36HpareAbHoro norAoujenna lie MOHieT oabanaTb OTcyTCTBHH 
norAom,eHHH BooSiije, t. k., ecAH Ayn CBeTa HcnbiTbiBaeT b AantioM HanpaBAe- 
hhh (poTorpa^HHecKoe h BH3yaAbH0e norAoiijeHHe b OAHHaKOBOH Mepe, TOTAa,. 

noHHTHO, AH$(pepeHUHaAbHoe norAoiijeHHe MecTa He HMeeT- 

Boo6uje ace hbao npH3HaTb, hto norAoujaioiijee o6AaKo, ecAH cKB03b He- 
ro npoxoAHT CBet 3Be3Abi, b cbmom o6ujeM cAynae aoahiho BbiswBaTb, oaho- 
BpeMeHHo, KaK o6ujee, TaK h H36npaTeAbHoe norAoujeHHa, t. k. nocAeAHHe 
BbI3bIBaK)TCH HaCTHIjaMH KOCMHHeCKOrO BMIjeCTBa pa3AHHHbIX pa3MepOB H , 
■rpyAHo npeACTaBHTb, hto b KocMnnecKHx o6AaKax HMeeT .wecTO TaKaa pe3Kaa 
AHcfHpepeHijHa^a hx no npH3HaKy pa3MepoB hhcth^ Caopee Bcero, CKoiiAe- 

HaTb, hto 3Be3flbi b Handojiee TeMHbix MecTax YroabHoro MeuiKa He KpacHee, new 
Te, KOTopbie pacnojiojKeHbi BHe bthx MecT '"[332], BeAb h X a 6 6 a CHHTaa, hto- 
HOTeMHeHHe He o6a3aTeabHo conpoBoatAaeTCH H36HpaTeabHbiM noraoiijeHHeM. Bok 
ynasbiBaa Ha 3Be3flbi HopMaabHbix bbgtob b nenoTopbix nacTax loatHoro MaenHoro > 
IlyTH, rAe o6mee noraomeHne 6biao oueneno b 0.8 3B. BeaHHHHbi [363]. HweioTca 
h Apyrae noAoSHbie npHMepbi ([39,0, 95, 962, 863, 365] h AP-). C 3 fi $ e p r, b pa- 
6oTe no onpeAeaeHHio KpacHbix hhaskcob 104 BueraaaKTHHecKHX TyMaHHocTeiT 
[860], He Harneji KoppeaaijHH Me>KAy hhcjiom nocjieAHHx h hx KpacHbiMH noKa3aie- 
ahmh h 3aKAK)HHa Ha 3Tofi ocHOBe, hto noraonjeHHe, yKa3biBaeMoe AecpHijHTOM caa- 
6bix raaaKTHK, b SoabuiHHCTBe caynaeB — HeH36npaTeabnoro xapaKTepa. (Cm. Tauate 
HccaeaoBaHHH B o k a c coTpyAHHKaMH oSaacra EAHHopora [374, 376] h MeHee • 
BajKHyio paSoTy F p a cb cp a b ofiaacTH UtiiTa— CTpeabipa [476]). 

1 TaK oStiHchha O’K h cp h [729] OTcyTCTBne KpacHbix 3Be3A b HeKOTopbix 

OneHb TeMHbix TyMaHHOCTH«X. TaK, B naCTHOCTH MOJKHO OO'bHCHHTb H: 

npoTHBopenHBbiH pe3yabTaT XaHTa h ero coTpyAHHKOB [567]’, ocHOBaHHbift Ha 
HccaeAOBaHHH a p k h x 3Be3 A h yTBepiKAaiomHfi He3HaHHTeabHoe H36HpaTeabHoe no— 
raoipeHHe b oSaane Teabija. 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 


063op paQox no npofijieMe 71 

huh norAoujaraujero BeiijecTBa b BHfle o6AaKOB KocMHnecKOH nbiAH coflepasaT 

B Ce6e CMeCb HaCTHIJ pa3AHHHbIX pa3MepOB H nOTOMy OHH BbI3bIBaiOT, OflHO- 
BpeMCHHO, o6iyee h H36npaTeAbHoe norAOiyeHHe. 

Ho, HHTepecHo BbiflCHHTb, KaKOBa CBH3b Me)KAy norAoiu,aiom,eH cpeflOH 
nbfAeBbix MacTHy h MejK3Be3£HbiM ra30M. 9 to MoateT noMoab HaM noAHee 
yKCHHTb Bonpocw pacnpocTpaneHHH b FaAaKTHKe norAonjaioinero BeiyecTBa 
Boo6iye. 

ConocTaBABfl yBexoBbie hsOmtkh 3Be3fl c HirreHCHBHOCTbio Meat3Be3fl- 
HblX AHHHH B CIleKTpaX 3Be3fl, AGTKO BbIHCHHTb B KaKOH Mepe CB5I3aHbI Meat- 
fly co6oh «0KpauiHBaK)ijja5i» cpefla, cocToaujaa H3 nbiAeo6pa3Horo BenjecxBa, 
h norAoin,arom,ee BeujecTBo, naxoflinyeecji b aTOMapnoM coctohhhh. IlonbiTKH 
o6Hapy?KHTb KoppeAayuK) Meatfly HHTeHCHBHocTbto ahhhh h UBexaMH 3Be3fl 
6biAH npeflnpHHaTW yate flaBHo h noBTopHAHCb neoflHOKpaTHo. HivieiOTca hc- 
CAeflOBanHH, pe3yAbTaTW koTopbix KaK 6yflTo orpHyawT cocyujecTBO- 
b a h h e H36HpaTeAbHo norAoiyaromero BeiyecTBa c Meat3Be3flHbiM ra30M h, 
b nepByio onepeflb, — c KaAbyneBbiMH oSAanaMH 1 . Ho HapHfly c bthm, flpy- 
rae HCCAeaoBaHHH, HanpoTHB, npHBOflHAH flaHHbie b noAbsy 3Toro cocyuje- 
CTBOBaHHH 2 . TaKHM 06pa30M, peayAbTaTM HCCACflOBaHHH 3T0ro Bonpoca flO- 
BOAbHO npOTHBOpeMHBbl. ^a*e OflHH H Te ate BBTOpbl nOAynaAH B OflHHX 
CAynanx noAoatHTeAbiryio KoppeAsiyuro, b flpvrux — oxpHijaTeAbHyio 3 to 


1 HccJieAOBaHHH, ocHOBaHHbie Ha (})0T03.neKxpHHecKHX noKa3aTejiax flBexa pan- 
hhx 3Be3fl hjih cneKTpocpOTOMeTpHHecKHX oripeaejieiiHHX, KOTopwe BnponeM xapaK- 

v TepnayioTCH cityflHbiM hcxoahmm MaTepnajioM [333, 448, 50]. Pufl flpyrnx pa6oT 
xaKHte noKa3HBaeT cjia6yk> Koppejmipno Meatfly ntijibio h axoMaMH. flo r p h h- 
mxeflHy h CxpyBe [495] BnojiHe coBMemaioxca BbicoKHe 3HaneHHfi H36biiK0B 
yBeTa h Majiwe hhtghchbhocxh Meat3Be3flH0ft K-jihhhh: y SBesflbi 147889 h36h- 
xok pBexa flocxnraex 0.5 3B. BenHHHHbi b xo i?peMH, KaK Meat3Be3flHaH jihhhh K hc- 
KjnoHHxejibHO CJia6a. (Cm. xaitate [704] h [451]). Bo3mojkho, hxo oxo c])H3HHecKH8 sc()~ 
(])eKx «Hacbim;eHHH», ho Bonpoc He HccjieflOBaH flo itoHija. 

2 PaSoTbi, HccjieAyioiHHe itoppejiniiHio Meatfly floexoBbiMH H36bixKaMH 3Be3fl h 
HH xeHCHBHoexbK) KajibijneBbix jiHiraft [930, 931, 408, 481, 682, 789, 1008, 
993], BnpoaeM, o6e nocjieflHHe paSoxw, ripHHaflJieataiHHe CaHcpopfly h 
BHJ ibcoHy, Majio ySeflHxejibHbi H3-3a BecbMa 3HaHHxejibHoro paccenHHH totck 
Ha rpac[)Hitax 3aBHCHMociH. Iloafliiee SbiJia oStiapyatefia xecHaa Koppejiayna Meatfly 
HHXeHCHBHOCTMO BHOBb OXKpbITOtt Me}K3Be3flHOH JIHHHH X 6284 H nOKa3aXejIHMH 
HBexa [683, 1014], B pa6oxe [683] npHBeflei-ia 3aBHCHMOcxb Meatfly hhx6hchbhocth- 
mh A'Hhhhh h H36biTitaMH pBeTa, ho h b flaHHOM cjiyaae flHcnepcim BejiHKa. 3aTeM 
MopraH [705] coo6ihhji o xecHoft KoppejiHiyni Meatfly HHxeHCHBHOCTbio Meat3Be3fl- 
Hoft jihhhh X 4430 h MejK3Be3flHbiM noKpacHeHneM. Meatfly npoaHM, axa pafioTa 
HHxepecHa xeM, axo aBiop flaex b iieft B03Moatnoe oSbHCHeHHe oxcyxcxBHio b pafle 
cayaaeB Meat3Be3flHoft jihhhh X 4430, Ha3biBaa npHHHHoft H3MeHeHHe daisHaecKHX 
ycflOBHfi b Meat3Be3flH0M ra3e nofl BanaHHeM H3JiyaeHHH BecbMa ropaanx 3Be3fl. B 
HeflaBHeft pa6oxe r p h n m t e ii h a h Aaaep [491] cfleaaHo yKa3aHHe Ha xopo- 
uiyio KoppejiapHio OKBHBaaeHXHoft umpHHbi Meat3Be3flHott ahhhh X 4430 He xoJibKO 
c Meat3Be3flHbiM noitpacHeHHeM, ho h c Meat3Be3flH0H nojiapHsapnefi. 

3 HanpHMep, Cxe66HHc Hero coxpyflHHKH [901, 905, 910], CxpyBe 
[934], B e k e p [327, 333] h flp. 
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72 DiaBa nepBaa 

06'bHCHHCTca npejKAe Bcero pa3HopoAHOCTbK> HcnoAb 3 yeMoro MaTepHaAa. 
Oco6eHHoii Heo/iHopoAHOCTbio oTAnaaAca MaTepnaA nepBtix HCCAeflOBaTeAea • 

npOTHBOpeHHBOCTb pe3yAbTaT0B CAeflyeT o6bHCHHTb, BO-BTOpbIX, H |eM, 
mto, oneEHAHo, Me»3Be3AHoe ra30Boe BeujecTBO h pacceHBaioiijee Eeiijec|BO 
TBepflwx aacTKLj, Boo6ii£e, He o6a3aTeAbHO pacnpocTpaHeHbi oAHOBpeMeiyio 
CTporo b oahom h tom ace oGbeMe npocTpaHCTBa (He K03KCTencHBHbi). B oa- 
hhx CAyaaax AHiUb oaho h3 hhx BCTpevaeTca Ha nyTH Ayna b aehhom Han- 
paBAeHHH, b 6oAbuiHHCTBe >Ke, BepoHTHO, — 06a, npiiaeM ohh Moryi- naxo- 
AHTbca b pa3HOH nponopi|HH h pa3H0 pacnpeAeAeHHbiMH BAOAb Ayna Ecah 
npaBHAbHbl yHTHpOBaHHbie B OAHOH H3 nOCAeAHHX CHOCOK BbICKa3bIBaHHfl 
Moprana o bahhhhh HBAyaeHHH BecbMa ropHMHX 3Be3A Ha CH0C06H0CTb 
MeJK3Be3AHoro ra3a k norAoiijeHHio, to 3aAana cbh 3H MeiKAy noKpacHeHHeM h 
HHT eHCHBHOCTblO MeJK3Be3AHbIX AHHHH CTaHOBHTCH CHje 60Aee CAOJKHOH. B 
oahom OTHOHieHHH, noBHAHMOMy, HecKOAbKo OTAnaaiOTCH Apyr OT Apyra b 
pacnpeAeAeHHH b raAaKTHaecKoM npocTpancTBe Mea53Be3AHaa nbiAb h mcjk- 
3Be3AHbiH ra3. riepBaa HMeeT 6oAbinyio tchachuhio KOHijeHTpHpoBaTbca oko- 
ao raAaKTHaecKoii iiaockocth. 3to bhaho H3 Toro, mto H36biTKH yBeTa noKa- 
SblBaiOT 061IJHH pOCT C yMeHbllieHHeM raAEKTHMeCKOH IHHpOTbl, HHTeHCHBHOCTH 

>Ke MeaK3Be3AHbix AHHHH — HeT [732], BoAbuioe pacnpocTpaHeHHe ra3a Aaxe- 
KO B o6e CTOpOHbl OT raAEKTHMeCKOH nAOCKOCTH CAeAyeT H3 pHAa ApyrHX pa- 

6 ot [789, 733], XOTH B a h-P a ft H [769J oTBeprae T npeAnoAoateHHe o tom, 

MTO ra3 MeHee pe3Ko KOHueHTpupyeTCH BOKpyr nAOCKOCTH MAeMHoro flyTH. 

HeAb3H CMHTaTb, MTO CBH3b MOKAy HHTeHCHBHOCTblO MeJK3Be3AHbIX AHHHH 
H HOKpaCHeHHeM 0AH03HaMHa, XOTH CBH3b MeJKAy HHTeHCHBHOCTblO Meat3Be3A- 
HblX AHHHH H paCCTOSHHCM BblpaJKeHa xopouio. Ha 3T0 yKaSMBEAH 
C t p y b e 1933, 935], onpeAeABBUinfi paccTOHHHa ao 3Be3A no hhtchchbhocth 
K aAbU,HeBbIX AHHHH, H IlAaCKeTT H FlHpC [754]. FIoCAeAHee HCCAe- ^ 

AOBaHHe, coAep?KaHjee ■ 6oAbiuofi o6sop npo6AeMbi, BaaiHo eme noTOMy, 
mto oho o6Hapy>KHAO, BMecTe c TeM, 3(p(peKT raAaKTHMecKoro Bpauje- 

HHH Ha MeJK3Be3AHble AHHHH H HHTepeCHO, MTO KOAHMeCTBeHHO 3TOT 

acptpeKT oKasaACH paBHbiM noAOBHHe acjHpeKTa, o6Hapy>KHBaeMoro 3 b e 3 A“ 
HbIMK AHHHHMH CneKTpa. 3 tO nOHHTHO, eCAH HMCTb B BHAy, ^TO 

— 1 Hanpwviep, BecireiiT Hcnojib30Bajia ajih HHTiipyenoro Bbirne nccjie- 

AOBaHHH cboToajieKTpHHecKHe onpeAejieHHH h 36 mtkob ABe-ra 55 3Be3A Tuna B. Bot- 
TAHHrepa [377], 71 3Be3Ay 3 ji b b h [447] h 38 3Be3A 3 Jt b B h h MeaHHa 
[448] . npH 3 tom OHa noAb30BaAacb eme Heony6.iHKOBaHHi,iMn TorAa hht6Hchbhocthmh 
C t p y b e. KcTaTH OTMeTHTb, SoJibuiHHCTBO paQoT 6a3iipoBaJiocb Ha HHTeHCHBHOCTHX 
MeHt3Be3AHbix jihhhh, noJiyHeHHbix r Aa30MepHbiMH OAemtaMH, Apyrne— na HHTeHCHB- 
hocthx, nojiyMeHHbix nyTeM AeTajibHoft cporoMeTpHH jihhhh [312, 1008], 3th A Be 
nocaeAHHe paSoibi B h ji c a h BmibaMca, xoth coAepntaT Majio 3Be3A, Bce ' Ke 
oMeHb TmaTejibiio BbinojiHeHbi h b ocHOBy hx nojioHteHbi HaAentHbie jsaojnoAeHHH. Ma- 
•repHajioM cjiyiitHJiH Kan chhmkh cneKTpoB c o6T>eKTHBHO0 npn3Mofl, Tan h chhmkh, 
no.iyMeHHbie co meaeBbiM cneraporpa^oM njiacueioM a UHpc l'o4J. 

2 OAHaKo MbicJib Me p p h ji a [679], mto Me3K3Be3AHbie jihhhh bo3mojkho o6pa- 

3yiOTCH B OTHOCHTejIbHO TOHKHX «3aHaBeCaX», HaM He npeACTEBAHeTCH oGOCHOBailHOH 
h AocTaTOHHO noAKpernieHHoft iiaSjiioAaTejibHbiMH ahhhh mh. 
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73 


cyMMapnoe norAOiuetmc Ha orpenKe nyTH ot 3Be3flbi flo Ha6AK}flaTeAH b cpefl r 
h-eM cooTBeTCTByeT norAOigeimio, Kan 6 m cocpcflOTonemioMy b cepeflHimoH 
'ronKe sToro OTpesita. Meatfly npoHHM, hmchho 3to o6cTOHTeAbCTBO nocAy- 
jkhao| ocuoBaimeM Sflflmi r t o n y [4461 cKAOHHTbca k mhchhio o p a b- 
h o M>e p H o M pacnpocrpaiieHHH norAouiaioiijero BeiyecTBa b raAaKTHHecKOM 
npocTpancTBe. Ho, iiaflo noMHHTb, hto npHsefleHiibifi pe3yAbTaT hbahctch 
A noib rpyGbiM o c. p e fl h e h h e m h crporoe HCCAeflOBamie Bonpoca mojkct 


HeCKOAbKO HBMeHHTb CI'O. 

HaAHHHC C33H3H M«Kfl}’ HHTeHCHBIIOCTbK) MeHt3Be3flHbIX AHHHH H paC- 
• ctohhhcm HaxoflHAO HeofliioKpaTiibie noflTBepHtfleHHH B pa6oTax, ocHOBaHHbix 


Ha 6oAee tohiimx cneKTpo<J)OTOMeTpHHecKHx H3MepeHHHx, 3aMeHHBiimx rAaao- 

MepHbie oiienKii iiirreHCHBiiocTeH ahhhh [310, 311, 312, 313, 1008, 682, 789 
h flp.l 1 . Hs HOBbix paSoT. cAeflyeT OTMeTHTb paSoTy 9b a h c a [451], nocBH- 


njeHHyio HCCAefloisaHHio h 1 1 t e n c h b h o ct e h Meat3Be3flHMx ahhhh h •paccTOHHHH 
flO 3Be3fl KAaCCa B. 9 B a H C IipeflCTaBHA CjJOpMyAofi 3aBHCHM0CTb HHTeHCHB- 


HOCTH AHHHH A H K OT paCCTOHHKH. Ho 3THM (JlOpMyAaM, BblpaHtalOIgHM 


yBeAHHeirae paccTOHHHH nponopi^HOHaAbHO hht6hchbhocth, paccTOHHHB flo 
3Be3fl O h. B ou,eHHBaiOTcji co cpeflHefi: oihh6koh HHflHBHflyaAbHoro onpefle- 


AeHHH flo 20% -OB. Bmah cfleAaHbi oDieHKH paccTOHHHH flo Tpex flCCHTKOB 


•OTKpbITbIX CKOnAellHH Ha OCHOBe y6eHtfleHHH, HTO 3KBKBaAeHTHbie IHHpHHbl 

Mea<3Be3flHbix ahhhh cAyatax xopomHM KpHTepneM paccTOHHHH [7921. lio 
B a h-P a h 11 y I.769J cpeflHjiji oumdKa AorapmjiMa paccTOHHHH, onpefleAeiuio- 
ro no sKBHBaAeimibiM uinpHiiaM Meat3Be3flHbix ahhhh flocTHraeT ±0-13. 

HaflO, OflHaKO, flVMaTb, HTO H3MelICHHH BKBHBaAeilTHOH IHHpHHbl C pOC- 
-CTOJKIHeM 38BHCHT Clge OT Hb6mTK» IIBeTa H OT raAaKTHHeCKHX BIHPOT H flOA- 
TOT. 9TO 06cTOHTCAbCTBO flOAJKIIO HCKaHtaTb OU,eHKH paCCTOHHHH flO HHflHBH- 


ayaAbHbix 3Be3fl, fleAaeMbie no hhtchchbhocthm Meat3Be3flHbix ahhhh. 

HmcAO 6bt CMbICA H3y'-ieiIHe 3aBHCHM0CTH HHTeHCHBHOCTH MeJK3Be3flHbIX 
AHHHH OT paccTOHHHH fl AH p 3 3 H bl X IHIIpOT. 9 to MGTAO 6bl nOflBeCTH II3C 
'6AHHte k pemeHHio sonpoca o rpaflHeirre haothocth Mea;3Be3fliioro rasa b 
F aAaKTHKe. EoAbmajt raA.iKTH'ieacaH KonnenTpapnH pamiHx 3Be3fl, k coataAe- 


•hhk), oneiib 3aTpy/uiHeT npoBvflei-iHe tasoro HCCAeflonaHHa. 

B cBoefi pafiorc 17691, B a n-P a h h noflaepr itpHTHKe pa3Hbie oneiiKH 
HHTercHBKocTeii ahhhh (b tom mhcae h tc, hto flaiibi b iiUTupoBamiOH pa6o- 
Te 0 a a c k e t t a h 1 1 h pea) h hx npHMeneuHe aah onpefleAeini.ii paccTO- 


i Hapfl/ty c nepe’-iHCJiciiiibiMH paSoTaMH HeoSxoflHMo HMeib b BHfly em,e Becbiia 
oScTOHTejibHoe HCCJicflOBaHHe M e p p it ji a, C a h tj) o p fl a h flpyrax [682]. Oho 
co/^epJKHT KaTajior 400 3BC3/j. B Hero bxo/jht KJiaccHnecKHG hsmgpghhh hhtghchb - 
HOCTefi h c.MemeiiHft jihhhh Me}K3Be3flnoro ra3a, no HaSmofleHHHM C t p y b e [930, 
932, 933] h II fl a c k e t t a h 11 h p c [754[. OKBHBajieHTHbie uinpHHbi flaHbi flJia 
MeHtSBeSflHblX jihhhh K, Am h AP- 

AaiiHbie Kai-ajiora [682] flHCityTHpoBajincb HeoflHOKpaTHO [1014, 67o, 681. 1012]. 
B paSoTax [973, 445] pa3pa6oTanbi ociiobm ajih c]5H3HHecKofi HHTepnpeTaflHH HaSjiio- 
.flaTejibHbix flanHbix o xapaKTepncTHice MeHt3Be3flHbix jihhhK. 
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74 ItnaBa nepBaa 


BHHH H, yCTaHOBHB, HTO AHHHH K H 4 HaH6oAee noflxoflHT b KanecTBe KpH- 
TepHCB paCCTOHHHH, KaAH 6 pOBaA HX 3KBHBaAeHTHble IHHpHHbl C paCCTOAHHeM. 

B 3Tofi Ate paoore ijphboahtch BbiBOflbi b noAbay Toro, hto KOH^eHTpa^HH 
Mea43Be3AHoro ra3a BOKpyr raAaKTHHecKoro sKBaTopa npHMepHo TaKOBa Ate*. 

KaK H KOH^HTpaU,HH MfcJK3Be3AHOH HblAeBOH Cpeflbl. OflHaKO, HMefiHO OTCyT- 
CTBHe AOCTaroaKoro KOAHHecTBa noAxoA,fluj,Hx 3Be3A BAaAH ot raAaKTHHecKoro 
Kpyra, ocAa 6 AJier btk bmboam. 

Pe3K>MHpya Bee H3AOAteHHoe, mm npnxoAHM k 3aKAioHeHHio, hto na/to 
CHHTaTbCH CO CAeAyHJLUHM. XoTH MMeCTCH MHOTO HpOTHBOpeHHBblX pe3yAb~ 

TaTOB, TeM He MeHee KoppeAHijHK) CAeAyeT npH3HaTb, xota 6bi b toh Mepe, 

H3 KaKOH BbiTCKaeT npeHMym,ecTBeHHoe cocymecTBOBaHHe TBepAbix nacTHy k 
ra3a- He cAe^yeT yAHBAHTbca nacTbiM napymeHHHM KoppeAHij,HH, h 6 o, He ro- 
Bopa o BnoAtie BepoHTHbix MoptpOAOi’HHecKHX HepaBHOMepHocTBx b npoerpan- j 

cTBeHHOM pacnpeAeAeHHH 1 , ecTb p»A hhcto cj)H3HHecKHx tpaKTopoB, Hapy- 
maroujHx KoppeAHHHio. TaKOBbi, k npHMepy, BOAopoAHaa HOHH3ayHH, koto- 
paa MOAteT noBecTH k ycHAeiiHio .Meat3Be3AHbix ahhhh norAoujeHHH [9291, 
BAHanne npocrpaHCTBeHHoro pacnpeAeAeHHH ropaHHx 3Be3A, b pe3yAbTaTe 
Hero B03HHKalOT MeCTHbie H3MeKeHHa B HOHH3HpyiOIH,HX HCTOHHHKaX, HAH 
atpcpeKT «HacbiiiteHHa», KorAa c AaAbHefiuiHM yBeAHHeHHCM hhcaa aTOMOB 
SKBHBaAe.HTHaa utapHna ahhhh lie Menaerca hah MOAtno cnurarb, hto hhtch- 
CHBHOCTb Me5K3Be3AHbIX AHHHH He HpOHOpI^HOHaAbHa HHCAy aTOMOB B o 6 Aaite 
[1014] H AP- B CBH 3 H C 3THM nOCAeAHHM 06 cT 0 HTeAbCTB 0 M O. A. M e A b H H~ 
kob [ 1131 2 cnpaBeAAHBo o6paiu,aeT BHHMaHiie Ha tot cpaitT, hto sKBHBaAeHT- 
Hbie UIHpHHbl AHHHH H OTHOCHIIJHecH K AOBOAbHO peAKOMy AAH MeAS“ 

3Be3AHoro npocTpancTBa BAeMeHTy — HaTpnio, noHTH paBHbi mnpHHaM ah- 
hhh K, o6ycAOBAeHHOH 6oAee o6HAbHbiM Call. (Cm. TaKAte [114]). Ho, 


1 ITpeACTaBjiaioTCH coMHHTejibHMMH bmboam 9 b a h c a [ 451 ] h III h ji t a 
[821] o paBHOMepHOM pacnpeAe.uenHH ra3a. HpperyjiapHbie ABHHtei-tHH b ra3e, oTAejib- 
Hbie «MecTHbie» TeneHHH, noAMeneHHbie Bhjicom [312] h ApyrHMH [1014, 682], 
cAojHHbie npocpHHH Mew3Be3AHbix jjhhhh;, KOHCTaTHpoBaHHbie A a a m c o m [262, 263, 
265] h Apyrae pe3y.;ibTaTH hoapoShhx HccAeAOBaHHft noKa3biBaioT, hto jiniiib b 
caMOM rpyfloM npuSAHHteiiHH mojkho cnHTaTb, hto Me!K3Be3AHbie aTOMM CTaracTHHecKH 
paBHowepHO pacnpocTpaHeHM. HHTepecHO 3aMeTHTb, hto B h a c o6HapyatH.ii pac- 
menaeHHbie Meac3Be3AHbie ahhhh b cneKTpe 3Be3Abi JIbBa, rajiaKTHnecKaa ninpoTa 
KOTOpoft OKOAO 54°. CAeAOBHTeAbHO, ra30Bbie o6AaKa He COCpeAOTOHeHM HCKAIOHHTeAb- 
HO OKOAO raAaKTHHeCKOH IIAOCKOCTH, XOTH CHAbHyiO KOHUeHTpayHJO HX K IIAOCKOCTH 
MAenHoro IlyTH Heo6xoAHMo npH3HaTb. 

2 9ia pa6oTa MejibHHKOBa HHTepecua h b tom OTHonieHHH hto b Heft 
aBTopoM Aawa kphthk3_ pe3yAbTaTOB MeppitAan CaHcf>opAa[68i]o 33bhch- 
MOCTH SKBHBaAeiiTHOH HIHpHHbl AHHHH OT HHCAa aTOMOB. IlpH 3TOM aBTOp HailieA 3Ty 
3aBHCHM0CTb, npeAnpHHHB coBepraeHHo HOBoe He3aBHCHMoe nocTpoeHHe KpHBoft h hc- 
xoah H3 AonymeHHft o cocTaBe MejK3Be3Aiioft ra30B0ft cpeAH H3 OTASAbHbix oftAaKOB 
He6oAbmHx pa3MepoB h pa36pocaHHbix b npocTpancTBe aoboamio paBHOMepHO. Ilep- 
Boe H3 3 thx AonymeHHft HaxoAHTcn b corAacHH c coBpeMeHHbiM npeACTaBACHHeM o xa- 
paKTepe pacnpocTpaHeHHH MejK3Be3AHoro norAOiyaromero BeujecTKa, Booftipe. BTopoe ■ 
MOJKHO. CHHTaTb HpHeMAeMblM, BO BCHKOM CAynae, B npeAeAaX HeftOAbHJHX paCCTOHHHft.; 
OT CoAHya — OKOAO 1 — 2 KHC. 
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O63op paOoi' no npoojie.Me 75.. 

pacuiHpeHHe ahhhii mojkct 6biTb Bbi3BaHo, HaKOHeH, h neKyAHapHbiMH cko* 
pOCTflMH B ra30BbIX o6AaKax, 

Boo6nje >Ke nbiAb h ra3, aoajkho 6biTb, nepeMeuiaHbi. M. A. Barna- 
K H A 3 e [38], HccAeAOBaB noAapHsaijHK) H3AyneHHH b pHAe AH(jHpy3Hbix xy« 

MaHHOCTeS, HameA AAH HeKOTOpbTX H3 HHX 6oAbIUOH lipoyf.HT n0AHpH30BaH- 

Horo cBeTa (ao 14% ) h nonasaA, CAeAOBaTeAbno, <paKT CMemeHHH ra30Bbix 
h nwAeBbix nacTH^ X e h h e 3 [530, 531]', B a a b t e p [985], P e h- 
HOAbAC 17651, C M H T [886], TaKJKe yKaabIBaAH Ha IIOAHpH3aOHIO AO 
11 — 12%. (Cm. TaKHie 1685, 726]). HeT COMHeHHfl, HTO AH<J)(J>y3Hble TyMaH- 
hocth coAeprcaT raa h nbiAb 1 . OAHano, ohh asiot ra30Bbifi cneKTp, KorAA 
hx ocBeujaiOT ropHMiie 3Be3Abi O — B. Ho, euje nOKaaaTeAbHee to, hto mho- 
rne TyMamiocTH asiot OAHOBpeMeHHo HenpepbiBHbiH h smhcchohhmh cneKT- 
pbi. Ho, hto ra3 h nbiAb He o6H3aTeAbHo aoaskhm 6biTb paBHOMepno nepe- 
MemaHHbiMH Me?KAy co6oh CAeAyeT h H3 HarAHAHoro npHMepa, onncaHHoro 
C t p y b e [939]: B TyMaHHOCTH B CKOpnHOHe o6AaCTb OTpajKeHHH H odAaCTb 
3 mhcchh He coBnaAaiOT MeaiAy co6oh. 

C tohkh apeHHH ashhoh npo6AeMbi BecbMa 6oAbiuoe 3i;aMeHHe hmciot ot- 
KpbiTHH h HccAeAOBaHHH I\ A. LU a h h a a B. ®. T a 3 e [228]. Ohh 3 a" 

CT3BAHK3T npH3HaTb, HTO ra30Bbie H nblAeBbie TyMaHHOCTH He HAeHTHHHbl, 
KaK BTO CHHTaAOCb AO CHX nop. Ho, npH 3TOM, OHH 3BOAIOU.HOHBO CBH3aHW 
Apyr c ApyroM. 

Hmch b BHAy HecoMHeHHyjo HpperyAapHOCTb b npocrpaHCTBeHHOM pac- 
npOCTpaHeHHH, HHTeilCHBHOCTb Me»I3Be3AHbIX AHHHH HCAbSA paCCMaTpHBaTb 
KdK yAOBAeTBOpHTeAbHblH KpHTCpHH paCCTOHHHH AO 3Be3A- EcAH 6bl Aa>Ke 
nAOTHOCTb Me?K3Be3AHOro ra3a MeHAAaCb 3aK0H0MepH0 B 3aBHCHM0CTH or 
yAaACHHH OT nAOCKOCTH MAeHHOrO IlyTH, TO B BbIHHCAeHHH pacCTOHHHH AO 
3Be3A 6oAbUIHX raAaKTHHeCKHX UIHpOT no HHTeHCHBHOCTHM MeJK3Be3AHbIX AH- 
HHH npHXOAHAOCb 6bl BHOCHTb 3HaHHTeAbHbie nOnpaBKH, HMen B BHAy, hto 
HHTeHCHBHOCTH KaAH6pOBaHbI no AAHHbIM, OTHOCHU^HMCH K 3Be3AAM HH3KHX 
raAaKTHiecKHx ninpoT. 

HTan, ra3 h nbiAb aoaskhm cocyujecTBOBaTb, 6>’A}'HH nepeMemaHbi b toh 
hah HHOH nponop^H. B TaKOM CAynae aoajkho HMeTb MecTO KaKoe-TO B3an- 
MooTHomeHne MeiKAy hhmh: oa HOB peMeHHbie ctoakhobchhh, ncnapeHne h t. n. 
[735]. BoAee Toro, — cocyigecTBOBaHne sto B036yaiAaeT mwcah o hsakhkh 
neKOTOporo npouecca npeo6pa30BaHHA oAHoro BHAa MaTepan b apjtoh. B Ta- 
kom CAynae mohsct SbiTb noHjiTo h pasAHHHe nponopijHH rasa h nbiAH b pa3- 
Hbix oSAaKax. /[amian nponopijH.H MOHieT 6biTb cBH3aHa c cooTBeTCTByioigeH 
3BOAIOIJHOHHOH CTyneHbK) o6AaKa. Ho eCAH 3TO Tax, TO AOA2KHM BCTpenaTbCH 
H TaKHe o6AaKa, KOTOpbie COCTOHT Ah6o TOAbKO H3 ra3a, AH6o TOAbKO H3 nbi- 
AH. CyAH no Ha6AK)AeHHHM, hhcto ra30Bbix h hhcto nbiAeBbix TyMaHHOCTeS 

1 HaAHHHe SMHccHOHHbix KpaeB y pHAa TeMHbix oSaaKOB TOJKe cnyiKHT Y883<fc*- 

HHeM cocymecTBOBaHHH nbiAH H ra3a [734 [. 
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1 76 1’jiaBa nepBaa 

•He aoajkho 6biTb MHoro- H Te, KOTopwe BCTpeaaiOTCH, MoryT o6HapyniHTb 
CBOH CAOHIHblH COCTaB npH IIpHMeHeHHH 60ACe MOUJHblX CpeACTB Ha6AIOfleHHH. 
Ho ecAH 9 to Tan, yMecTHO nocTaeiiTb Bonpoc — He HMeeT ah MecTo B33HM- 
-Hoe pasBHTHe nbiAeBbix nacTHHeK H3 ra30Bbix h nocAeflHHX H3 nbiAeBbix. Fa3 
MOHleT KOHfleHCHpOBaTbCH B IlblAeBble HaCTHHKH, HO nOCAeflHHe MOryT aaTb 
HanaAo b npoyecce HcnapeHHH, nanpHMep, ra3y. Taxon B3aHMHbiH npoyecc 
xopouio bhhictch c npeACTaBAeHHeM o RpyroBopore MaTepHH. H mm MomeM 
BcnoMHHTb, hto aHaAorH SToro npoyecca BecbMa BepoHTHbi b MaKpocKonn- 
HeCKOM MHpe: 3Be3AbI B03MOH1HO, KOHfleHCHpyiOTCa H3 AH(|)(j>y3HOrO BelgeCTBa, 
ho caMH Hie nHTaiOT MejK3Be3flHyjo cpeAy H3BepHieHHon MaTepneH. 

OTCiofla Hie cAeflyeT, hto Meni3Be3#HyK) nwAb h Meni3Be3flHbiH ra3 CAe- 
flyeT H3yaaTb h TpaKTOBaTb He b oTpbme apyr ot Apyra, a — BMecTe, b hx 
B 3aHMOOTHOIlieHHH, npH CBeTe BCeo6lgeH B3aHM0CBH3H HBAeHHH. 4o CHX nop, 
ohh npeACTaBAHAH co6oh — oco6eHHO b HCCAeAOBaHHHX 3apy6eniHbix acTpo- 
HOMOB ABe pa3HbIe H He3aBHCHMbIe o6AaCTH HCCAeAOBaHHH. 

§ 8. OTHonieHHC o6ujero (J)OTorpatpn'iecKoro norAonjeHHH k H36biTKy nneta. 
XapaKTep 3aBHCHM0CTH norAonjeiiHH ot aarum boahm 

HaBecTHO, hto 3aAana onpeAeAeHHH oGiyero norAoiyeHHH AOBOAbHO 
TpyAHa. OHa TpeSyeT aah peiueHHH npHMeHeHHa a6coAK)THbix mctoaob. B 

3tom ee npHHyHnHaAbHaa TpyAHOCTb. 

Bmcctc c TeM, b 6oAbuiHHCTBe CAyaaeB, onpeAeAeHHH noAHoro (foTorpa- 
xpHnecKoro norAoiyeHHH oTHroujeHbi ceAeKynen MaTepnaAa, HeH36e>KHo bboah- 
moh 3a cneT 3aBeAOMo np03paHHbix ynacTKOB, rAe o6mhho E-eAyTCH na6AK>Ae- 
hhh aah noAoSHbix onpeAeAeHHH, t. e. AeAaeTCH BbmyHiAeHHaH Bbi6opna Becb- 
Ma yaaAeHHbix o6beKTOB. 3aAana ocAOHtHneTCH euje TeM oScTOHTeAbCTBOM, 
hto ee pemeuHe, b 6oAbiuHHCTBe cAynaeB h b BHaHHTeAbHon CTeneHH, 3aBH- 
CHT OT HaAHHHH 6oAblH<>rO KOAHHecTBa AaHHbIX ({JOTOMeTpHHeCKHX H reOMeTpH- 
HecKHX paccTOHHHH. H36HpaTeAbHoe Hie norAOiyeHHe, BAHHioiyee Ha KpHByio 

cneKTpaAbHoii hhtchchbhocth, onpeAeAHeTCH AHtjxjJepeHyHaAbHbiMH MeTOAaMH 
H npeaCTaBAHeT co6oh npoiye pa3peuiHMyio 3aAany. 3naHHe paccTOHHHH b 
A3hhom caynae He Heo6xoAHMO- Oho Hy®Ho Anuib aah npHBeAeHHH norAOiye- 
HHH K eAHHIiye paccTOHHHH. 

HapHAy c 3thm, npn npHMeHeHHH MeTOAa yBeTOBbix h36mtkob, Ha6AH> 
AeHHH OXBaTblBaiOT OTHOCHTeAbHO 6AH3KHe 3Be3AbI H MbI rapaHTHpOBaHbl OT 
1 ceAeKUHH MaTepnaxa, noAo6Ho8 toh, hto HMeeT MecTo npn onpeACAeHHHX o6- 
ujero cpoTorpatpHHecKoro norAoujeHHH. FIpaBAa, Heo6xoAHMocTb KOM6HHHpoBa- 

HHH AaHHbIX O yBeTBX CO CneKTpaAbHbIMH AaHHbIMH, Bee Hie AHMHTHpyeT npn- 
MeHeHHe sthx mctoaob, t. k. cneKTpaAbHbie AAHHbie b MaccoBOM nopnAKe no- 
AynaiOTCH He Tan Aemo, ho tcm He Menee aaAana npHHjjHnHaAbHo 6oAee npo- 
^CTaH h AocTynnan. 
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Oo.3op paSoT no npoSseiwe 77 

Ecah 6biAa 6bi H3BecTHa BCAHnnHa OTHOuxeHHH o6n|ero norAOUjeHHH K 
H36HpaTeAbHOMy. TO onpeflCAHH cpaBHHTCAbHo AerKo nocAeflHee, mohsho 6wao “I 

6bl npOCTO BbIHHCAHTb H IiepBOe. 4 pyrOli Bonpoc,— HaCKOAbKO 3 TO OTHOine- 
HHe MOJKeT 6biTb nocTOHHHbiM h He MeHHionjHMCH b 3 aBKCHMOcTii ot HanpaB- 
AeiiHH H paCCTOHHHH . KoHCIHO, HpperyAHpHOCTb nOrAOII^eHHH MbI AOAJKHbS 
AOnyCTHTb H B 3T0M CMbICAe. Ho eCAH MOJKHO 6bIAO 6bl npHHHTb, HTO B KOC- 
mhhcckom o6AaKe OTHOcHTeAbHaa nponopuna HacTHij, BKpaHnpyiomHx CBeT, 
h nacTHij, pacceiiBaioiijHx cbct, oAHHaKOBa bo Bcex cAyaaax h aah scex Ha- 

npaBAeHHH, TorAa oijeHHB H36npaTeAbHoe norAoincHHe b ak>6om HanpaBAeHHH, ffi 

MOH5HO 6bIAO 6bl BblHHCAHTb H o6ujee, riOAb3VJICb pas OHpeAeAeHHOM BeAHHH-- Vjf ff 

HOH OTHOUieHHJI HAH MHOJKHTeAeM, npHBOAHUJHM BCAHHHHy H 36 npaTeAbHOrO 

norAOUjeHHH k BeAHHime o6ujero norAom,eHHH. OTCiOAa BbiTeKaiOT 3 HaneHHe H i 

BaiKHOCTb onpe AeAeriHH yKasaHHoro othoihchhu. 

IlycTb A ( ^ ) 03HanaeT norAom,enHe cBera b raAaKTunecKOM npocTpaH- 
CTBe, Bbipa»teHHoe b 3Be3AHbix BeAHHHHax h cooTBeTCTBytomee AAHHe boahm j§g| 

Ecah HMeTb acao c HSAyweHHHMH b AByx aahhsx boahm cpoTorpacpH- 

MecKOH H (J) 0 T 0 BH 3 yaAbH 0 H :4 HXin,To 4 ( 4 >)— . 44 M 6 y<AeT osHanaTb Hs6biTOK 

yeeTa: HLJ. /\mi nocAeAHero moikcm HanucaTb. 


hii (x$, y=nmx$, x$ B ) — min (X,j) , x^b), 

TAe ny 03 HanaeT noKa 3 aTeAb LjBCTa b cncTeMe AyneS X { j> h X^b , a FIUh 

HOpMaAbHblH, He OTHrOIHeHriblii Me«3Be3AHbIM HOrAOIUeHHeM H COOTBeTCTByK)- 

ujHH AaHHOMy cneKTpaAbHOMy KAaccy noKa3aTeAb ^eTa. 

]\\n HopMaAbHoro noKa3aTeAH yBeTa moikho HanHcaTb: 

HIIh (X(j>, X<}ib) = M (Xt |) )— M (X$ B )i 

TAe M ( X ) — a6coAiOTHaa 3Be3AHan BeAHHHHa b cncTeMe aahhoh b to 
B peMH Kan, aah na6AioAeHHoro noKa3aTeAH u,BeTa HannmeTCH: 

nn (X(j), Xtjin) “ w (x<j> ) — - w(X(J)b)- 

3Aecb m (X) — BHAHMan 3Be3AHaa BeAHHHiia. 

CAeAOBaTeAbno, peuiHB Asa nocAeAHHX ypaBHeHHH, mm MomeM peuiHTb 
h nepBoe ypaBi-ieHi-ie, t. e. BbiHHCAHTb H3(5biT0K ^BeTa. STa saAana He TpyA- 
HaH, t- k. Bee HyjKHbie BeAHHHHbi OTHocHTeAbHo AerKo AOCTynHbi onpeAeAe- 
HHIO H3 Ha6AIOAeHHH. 

Ho KaK onpeAeAHTb A (X )? IlocAeAHHH BeAHHHHa bxoaht b BaiKHyio 


(|»opMyAy: 


m (X) — M (X) — 5 losj r = A (X) —5, 


H3 KOTopoH oHa onpeAeAHeTCH KaK pa3H0CTb (JiOTOMeTpHHecKoro h reoMeTpn- 
necKoro paccTOHHHH. Ho HOAbBOBaTbCH 3 toh (popMyAofi aah onpeAeAeHHH 


A (X) BecbMa saTpyAHHTCAbHO, t. k. BO-nepBbix, Heo6xoAHMW HeaaBHCHMbie 


onpeAeAeHHn paccTOHHHH r , hto oTHiOAb He HBAHeTcn AerKoS 3aAaneH h, bo- 
BTopbix, saAana onpeAeAenns M (X ) no cneKTpaAbHon KAaccH^HKaiiHH He 


peuiaeTCH 0AH03HaHH0 h Boo6iye Ton<e TpyAHa. 
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rjiaBa nepBan 

riesTOMy BecbMa Ba*Ho yMeTb onpeaeAHTb A (X) no coothouichhio: 

^(X)= r (HU), 

r. e. yMeTb BbJHHCAHxb MHoxsHxeAb, nepeBOflHujHH AerKo onpefleAaeMbm hs- 
owtok LjBeTa b o 6 igee norAoiijeHHe. 

OrHomeHHe o 6 uiero $oxorpa(J)HHecKoro norAoujeKHH k H 36 HpaxeAbHOMy 
mojkho BbiBecTH, ecAH 3HaTb 3aK0H H36npaTeAbHoro norAoujeHHH. 06 mhho 
hcxoahx H3 CHHTaeMoro HanSoAee npneMAeMbiM 3aK0Ha o 6 paxHoii nponopuH- 
OHaAbHocTH nep B ofi cTeneHH aahhm boahw. Tor^a oxHoineHHe o 6 igero $0x0- 
rpafHHecKoro norAonjeHHH k H 36 biTKy ^eTa, t. e. 

^Z(X<ji ) A (X* ) X r 1 

— paBHO - — HAH ♦ 

^(Xij) ) ACk^n) X ^' 1 — Xjj^ 

TIoACTaBAHH CIOAa 3HaHeHHfl 3<J)$eKXHBHbIX flAHH BOAH, COOTBexCXByiOHJHX flaH- 
HblM Ha 6 AK)AeHHHM, MOHiHO nOAyHHXb HHCAeHHyiO BeAHHHHy STOro OTHOineHHH. 
9 t 0 TeopeTHHeCKHH nyTb OnpeAeAeHHH OXHOHieHHJI. 

Ho BbiHHCAeHHoe TaKHM nyTeM OTHOineHHe npHBOAHT Hac, no cymecTBy, 
AHUib K HHJKHeMy npefleAy bcakhkhm o 6 mero norAoujeHHH, t. k. 3 Aecb He ynn- 
TbiBaeTCB HenTpaAbHaii cocTaBAHio^an norAoigeHHH (cm. n. 11. 11 a p e h a r o, 
IH5J, cTp. 98, 99). 3xo o 6 c T OHTeAbCT B o nacTo npeHe 6 peraAocb. O. A. 

M e A b H H K O B OAHH H 3 HeMHOrHX, KTO o 6 paTHA AOAHSHOe BHHM 3 HHe Ha Hero 

l 14], OAHaKo, M. A. BamaKHA 3 e t401 nouieA enje AaAbiue. Oh cyMeA, 
ny T e M pn m HeaaBHCHMbix, o n w t h h x (h 3 Ha 6 AioAaTeAbHoi|o Maxep H aAa) 
•onpeAeAeHHii cpaKTopa h conocxaBAenH* AByx SHaneHHH o6ujero norAomeHHa: 

Y (Ha 6 A.) x HU h (TeopeT.) x HU, koahhcctbchho oijeHHXb Hefi- 

TpaAbHoe norAonjeHHe h ycxanoBHxb, hxo nocxeAHee HBAnexcH aoboabho oigy- 
thmoh BeAHHHHoS, KOTopofi HeAbsn npeHe 6 peraTb. BamaitHAse oiieHHA 
HeHxpaAbHoe norAoujeHHe b xpex cAyvanx. B nepsoM oh bwhhcaha o 6 inee no- 
rAonjeHHe no DopMyxe H. CD. ®ao P j [196] h, BMecxe c xe M , no AaHHbiM 
Cxe 66 HHca o foxosAeKxpHHecKnx H36bix K ax ijBexa mapoBwx cxonAe- 
hhh no (JiopMyAe y (Teopex.) x HU- B 0 BxopoM h TpeTieM CAynanx 06 - 
ifiee norAoiflenne no cf,op M yAe CD A op a (t. e. nofAoigeHHe, BKAtonaioigee 
. b ce 6 n h HeceAeKTHBHyio nacTb) oh conoCTaeHA c onpeAeAeHHHMn norAouje- 
hhh no UBexosbiM H 3 6 bixKaM asesA xnna B(Cre 66 HHca) h CAa 6 wx 
3 Be 3 A b liAoigaAKax Kanxeima, noAb3y*cb HauiHM KaxaxoroM. 

B pe 3 yAbTaxe^ M. A. B a ui a k h a 3 e noxyiHA 3HaneHHe cpeAHero 
K 03 $$HuneHxa HenxpaAbHoro norAoigeHHfl, xoTopoe oxasaAocb 0.3 sb. bcah- 
HHHbi. UpH 3X0M noAyneHbi BecKKe yicasaHHH Ha HepaBHOMepHocx b pacnpeAe- 
AeHHH HeHTpaAbHo norAoujaioiijeH Maccw KocMHHecKoro BenjecTBa: BCTpena- 
kjtch HanpaBAeHHH, rAe HeHTpaAbHoe norAoigeHHe npeBocxoAHT 0-5 3 b. bcah- 
MHHbi Ha 1 xnc H, Hapsuy C 3 THM H xaKHe, rAe OHO OKOAO HyAH. CAeAOBa- 
TeAbHo, HeAb 3 B corAamaTbCH c HeAaBHHM yTBepwAeHHeM 4 to $ e a [ 427 ], 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 

O63op paooT no npo6jieivie 79 

mto HeceAeKTHBHbiM norAoujeHHeM hko6m moskho BOBce npeHe6peHb TaKHte. 

KaK H paCCeHHHblMH CB060AHMMH SAeKTpOHaMH. 

06paiyaeT Ha ce6a BHHMaHHe HepaBHOMepHOCTb npocTpancTBeHHoro pac- 

npeAeAeHHa. 9to cbohctbo 0Ka3biBaeTca yHHBepcaAbHbiM, t. e. hm o6AaAaiOT 
Bee H3BeCTHbIe BHAbI KOCMHHeCKOH MejK3Be3AH0H MaTepHH. 

IlonbiTKa, b AaAbHeifuieM, onpeAeAHTb Maccy raAaKTHnecKoro BeujecTBa, 

Koropoe npeACTaBAeno b stom hobom («HefiTpaAbHOM»), euje He HayneHHOM 
BHAe, mojkct AaTb HecoMHeHHo HHTepecHbie peayAbTaTbi. 

C Apyroii CTopoHbi, cTaHOBHTcn hchoh BaatHocTb pacmnpeHHH onpeAeAe- 
HHH (paKTOpa T H3 Ha6AK>AeHHH. rioCKOAbKy HCCAeAOBaHHH A. H. /I e H H a, 

KaK y?Ke oTMenaAocb, noKaaaAH, hto co6cTBeHHbie ABHHieHHH AafOT HaA ejKHbIK 
ne3aBHCHMbiH MeTOA oneiroK o6iyero MenosesAHoro norAOijjeHHH, A^AbHeiimee 
HCn0Ab30BaHHe C06cTBeHHbIX ABHHiCHHH BeCbMa BAHiHO H AAH AaHHOH U,eAH. 

TlocAeAHeH cMoryT atJxpeKTHBHo CAyjKHTb h OAHOBpeMeHHbie noAcnexbi BHera- 1‘flEfl! 

jvaKTHHecKHx TyMaHHOcTeft h HSMepeHHH h36wtkob ijBeTa 3Be3A b oahhx h 
Tex >Ke HanpaBAenHHX. 

O. A. M e A b h H k 0 b [109, 114], noAyHHA aah CAynaa tfoTorpa^HHe- 
CKoro norAoujeHHH 4.6 h aah BH3yaAbHoro — 3.6, b KanecTBe hhhchhx npeAe- 

AOB HCTHHHbIX 3HaHeHHH. 

MHOrOCTOpOHHe H C SoAbUIOH HOAHOTOH HCCACAOBBA AaHHblH BOnpOC 
H. Cp. (J) A O p a 1196 ], npHMeHHBLUHH HeCKOAbKO He3aBHCHMbIX H HOBbIX 

chocoGob aah onpeACAenHa OTHOUienHa neriocpeACTBeHno hs 3MnnpHneciiHx LaJLr 

AaHHbix. n P H 3T0M, oh He HyniAa ach b yaeTe BHAa aaBHCHMocTH norAoujeHHH 
cBeTa ot AAHHbi BOAi-ibi. Ha caMOM ate AeAe TeopeTHaecKH onpeAeAaeMoe ot- 
HOUieHHe MOHieT MeHHTb CBOe 3HaaeHHe B 3aBHCHMOCTH OT Toro, KaKOH 3AK0H 

xrorAOii^eHHa 6eperca 3a ocHOBy. Oh onenb crporo noAomeA k Bbi6opy MaTe- 

'pHaAa AAH Bbl'IHCAeHHH B TOM CMbICAe, HTO }'HeA Heo6xOAHMOCTb npHBeAeHHH 

k oAHOMy paccTOHHHio ofibeKTou, no KOTopbiM oyeneiibr o6iijee h H36HpaTeAt» wtp!!^k0$MW 

ho e norAoujeHHe. ® a o p a BbinoAHHA okoao AQyx acchtkob onpeAeAeHKH 

HTO 

HU 

co cpeAneii ouih6koh okoao 4 % . 

3naHeHHH Y h ao chx nop BbiBOAHAHCb 3aMacxyio H3 Ha6AK>AeHHH, ho 
nocAeAHHe He CTaBHAHCb cneynaAbHo aah 3Toh yeAH h hochah b 6oAbiUHH- 
•crBe cAyaaeB cAynaHHbiH xapaKTep. TeM He MeHee, mm ynoMHHeM HeKOTopwe 
H3 

r pHHUiTenn 1485], nanpHMep, onpeAeAHA 06 m.ee norAoujeHHe no 
HOACHeTaM 3Be3A, a noKaaaTeAH yBeTa b Tex Hie HanpaBAeHnax bmhhcaha no ]o8fc 

■cneKTpoifoTOMeTpHHecKHM rpaAweHTaM «OKpameHHwx» 3Be3A h noAyaHA aah U 
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80 F/iaea nepoan 

(paKTopa 3HaneHHe okoao 4 h 6-th b HHTepnayHOHaAbHOH uiKaAe 1 . SaeKTpo- 
^OTOMeTpunecKHe onpefleAeHHH h Apyme AaHHbie fiobboahaij O o p t y [7j>2] 

OgeHHTb HHHiHHH npefleA 3TOTO OTHOlIieHHa paBHbIM 5.5- FIpH 3T0M, O O p T 
AeAaA HecKOAbKo ou,eHOK, KOMfiHHHpya pa3HbiMH cnoco6aMH AaHHbie 06 h36h~ 
paTeAbHOM h o6iijeM norAOix^eHHH. He Bee h3 sthx ohciiok oflHHaKOBO naAeas- 

Hbl, T. K. OHH HCXOAAT H3 pa3HbIX, HeOflHHaKOBO paBHonpaBHbix AonyuieHHH, 
HanpHMep, BbiHHCAeHHH no OAHOMy H3 cnoco6oB oh ocHOBbiBaeT Ha Aonyuje- 
HHH, HTO paHHHe 3Be3AW THna O-B HMejOT OAHHaKOBbie a6cOAIOTHble BeAHHH- 

Hbl, KaK Ha HH3KHX, TaK H Ha BbICOKHX IHHpOTaX, HTO He MOHCeT CMHTaTbCH 
BnoAHe npaBHAbHbiM. HHTepeceH cnoco6 O o p t a, ocHOBaHHbin Ha paccMOT- 
peHHH pa3HOCTen b yBeTax oTpamaioiynx TyMaHHOCTefi h ocBeujaioujHx hx 
3Be3A - 2 

Oahako, k pe3}'AbTaTy BbiHHCAeHHH O o p t o m stum cnoco6oM He npH- 

XOAHTCa OTHOCHTbCH C nOAHbIM AOBCpHeM, T. K. O O p T OCHOBblBBA BbiHHCAe- 
HHH Ha paxeeBCKOH TeopHH pacceHHHH, HenpHeMAeMOH c tohkh 3peHHa Hbi- 
HeuiHHX AaHHbix. C e h $ e p t h Flonnep [863], HccAeAOBaBUiHe bcahhh- 
hw, ijBeTa, cneKTpbi h paAHaAbHbie ckopocth 118 3Be3A THna B MOKAy 9-o it 
H 13-OH 3B. BeAHHHHaMH, npHUIAH K 3HaHeHHIO 3.23. 0Ta pa6oTa . BbinOAHeHcb 
AOBOAbHo TigaTeAbHO 3 . OOigee norAoiijeHHe b Hen onpeAeAHAOCb Ha ocHOBaHHK 

Ha6AK>AeHHoro yBeAHneHHH c paccTOHHHeM pa3H0CTH MeaiAy bhahmmm mo Ay* 

I 

AeM paccTOKHHH h HCTHHHbiM paccTOHHHeM, BbiBeAeHHbiM H3 aHaAH3a Ayne- 
Bbix CKOpocTeii Ha ocHOBe TeopHH raAaKTHHecicoro BpaiijeHHH. 

Ha ocHOBe HCCAeAOBaHHH mapOBbix xyn Ctc 66 hhc h ero KOAAerw 
npnuiAH k BbiBOAy, hto H36HpaTeAi>Hoe norAoiijeHHe ot noAioca ao noAioca 
r aAaKTHKH paBno 0.13 3B. BeAHHHHbi b HHTepHa^oHaAbHOH uiKaAe noica3a- 
TeAeS ijBeTa h, cpaBHHB bto 3HaneHHe c oijeHKaMH onTHnecKon toahjhhm a 
$OTorpa$HHecKHx Aynax B a h-a e-K a m n a [5851, X a 6 6 a a [560] » 

Ilian ah [866], ocHOBaHHbiMH Ha noAcneTax BHeraAaKTHHecKHx TyMaHHo- 
CTen (ot 0.5 AO 0.8 3B. BeAHHHHbi), nOAyHHAH AAH OTHOHieHHH 3HaHeHHH OT j 

3-8 ao 5.9. B 6 oAee no 3 AHea paSoTe Cjc 66 hhc [905] noAynHA HcnpaB- j 

AeHHoe 3HaneHHe: 6. IlocAeAHee noATBepaiAaeTCH h ero HOBeHiueS pa6oToiL ! 

ocHOBaHHOH Ha (JioToaAeKTpHHecKHx H3MepeHHHx 3Be3A b uinpoKHX npeAeAax 

1 X o ji ji [518], TaKjne npnfieraa k aroMy cnocoSy, HCCJieAOBaB cneKTpo$OTO- 
MeTpHHecKHe rpaAHeHTbi b 6ojiee KpacHoft nacTH cneKTpa, neM 9T0 6buio y PpuH- 
m t e h h a. 

2 3Ty Hflero BnepBbie HcnoAb30BanH enje paHbme C t p y b e, 3 a b b h H 
KHHaH [951] aah IIjieHA h Koahhc [409 [—aah flpyrnx TyMannocTeft. Ho, 
BbiiHCAeHHH Oopia, npHBAeKiiiero 6ojibinoft MaTepnaJi, b tom nncae h AaHHbie 
Cipyse, 3 ji b b h h Poc [953] h KHHaH [597] otaHhaiotch SoAbmeft- 

nOAHOTOft. 

3 Bah3ko k aTOMy HHCAy 3 HaneHHe A a a e p a h TpaMnaepa [268, 

970], (Cm. TaKwe onpefleAeHHH XoAbMdepra [548]). 
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OSaop pa6ov no npoSjieMC 81 

CneKTpa c noMonibio hoboto SAe'KTporpOTOMeTpa 1912 ] 1 . /[oBepHH 3acAy»tHBaeT 
pesyAbTaT C h p c a h ko h h e p [ 851 ] b oahoh H3 nocAeflHiix hx paoor, 
nocBHm,eRiio 3 onpeaeAem«Q ocpcpeKTHBHbix aahh boah eranflapTHbix bcahhhh 
HHTepHa^ioHaAbHoi! yseTOBOH cKcreMW, no KOTopoMy OTHOiiieHHe pasHo 5 . 0 . 

B 3toh BaaiHOH pa 5 oTe othoiuchha hoahofo rpoTorparpHnecKoro norAO- 
ujemiK k nafibiTKy nscxa BbiHHCAeHbi rah pa 3 Hbix TeMnepaxyp." 

Pas6poc b noAynaeMwx anancHHax othoiuchhh AOBOAbHO bcahk. Hacrn«f- 
ho ero naao npHnucaru TOMy o6cTOHxeAbCTBy, mto iraGAioflein-iH pa3nwx aBTO" 

pOB OTHOCHTCH K paBIIblM CHCTCMaM AAHH BOAH. FIoCAeflHHe JKC HMelOT npHMOe 

BAHHHHe Ha pC3yAbxaTbi bmhhcachhh. O/tnaKO, fla»:e nocAe peflyKUHH k hh- 
TepnanHOHaAbHOH CHCTewe, b 8THX 3HaneHHHX ocxaeTCH aaMeTHWH pa36poc. 
KoMt)HHHpyH HMeiomHe.cn re nacTonmeMy BpeMeriH flarmwe, mo>kho npK3naTb 
Han6oAee npiieMAeMWM 3iiaHeiraeM HHHtHero npefleAa OTHOiueHHH ofiurero $ 0 - 
TorpacpHHecitoro norAoujerniH k HaGnpaieAbHOMy norAOiyeHino cpefluee hhcao 
OKOAO 5-TH- OflllaKO KeoGxOflHMO CHHTaTbCJl C BepojITHOCTblO HenOCTOJJHCTBa 
aToro OTHOiueiMfl. /iocTaxonno BcnoMHHTb CAynan, Koraa b HeKoxopbix Han- 
paBAeHHKx 6 oAbinoMy oCrj^eMy norAoiijeHHK) cooTBercTBj'eT MaAoe HsGnpaTeAb- 
Hoe HAH HaoSopOT. BnoAHC B 03 MOJKHO, HTo npOI10pU,Hfl HeH36HpaTCAbH0 H H3- 
6HpareAbno rrorAOHjaioupix nacTHn,, cocTaBAHioujHx Meax3Be3flHoe BemecTBo, b 
OT fleAbHbix CAynaax saMcrao otkaohhctc.ji ot cpefliieii. A ccak sto TaK, Torfla 
onpeaeAeHHe riorAompHiui na ochobc nseTORbix onpefleAeumr i-r aaaana hc- 
HpaBACIIHH paCCTOHHKH CTaKOBHTCH Clge GOAtC CAOJXHbIMH. 

npHcyryaH raxaRTH^ecscofi norAoirjaronjeH epefle HpperyAHpuocTb h neofl- 
HopofliiocTb AonycKaiox, htoGm nwACBwe nacTiiijM passrwx ahcmctpob, o6yc- 
AOBAHBaioigHe 0611500 h M 3 ()HpaTeAi>noe iiorAOujeHne, nc Bc.o«y 6 mah oflHna- 
kobo nepeMemaiiw Meatfly coGoh. A ccah sto TaK, Tor,ga 3aseflOMO neAb3?r 

1 B nocnefliree speMH rpHHiHTeflH h X a h h e ft ['4941 noJiynHJiH 3 Ha- 
Henna 8, rrpuMcimn paaBHTbiii hmh HOBwft cnocoG onpefleneHHH paccMaxpiiBaeMoro ot- 
HOmeHHH. XoTH OHH IipHBOflHT MaayiO BOpOHTHyiO 0 WH 6 Ky ( 0 . 4 ), HO 3 TO HaflO IJOHH- 
MaTb, nan BnyTpeiiHioio cxoflHMocrb npn BWHHcjieHHHX hx MeTOflOM. Ha ca.MOM Aene 
Mojr.eT HMCTb Mec.To .'HianuTCAbnaji cucTeMaranecKaH omnGKa, noeKOJibKy hx onpeflejie- 
hhh ocuoaaiiM na neKoropbix npoHanoAwiwx flonymeHHHX. 

- H 3 BecTen pnfl flpyrax onpeflenemifi oraomeiiHa, ocHOBaimux Ha naftniofleHuax 
hbShtkob nHcra, rpaflHCHTon, BiisrajiaKTHnecicnx tyMaHHOCTeft h Apvriix na 6 .UEOAa- 
TeribHbix Aairawx HJ 1 H na TeopeTHHecKiix BHHHcjieriHHX [571, 658, 800, 802, 843, 
451, 270, 882, 95, 25, 709, 921, 692, 565], Oiih 6a3HpyiOTCH Ha j>a 3 HopoflHOM Ma- 
TepHa.TO, MItorHC H 3 HHX OTIIOCHTCH It OTfleAbHblM HeSo.AbalHM yHaCTItHM ( 1 ( 4 ) 3 , nOfl- 
Kpenjreiibi He 6 oJn>miiM MaxcpiiaJiOM, h bcc ohh gaioT SHaneiiHH ot 2-x go 8 -mh. Ilpn 
9 tom, itait npoBnao, li oOjiacxnx nBHoro noTewHennH (oScitypapi-tH) hah b TeMUbix 06- 
Jiaitax, sto OTHomci-me AOCTHraeT HaHCoAbmHx 3 HaaeHHft. Bo 3 momho, uto oto — bjjhh- 
Hire npHcyTCTimn n hhx neceneKTHBHO noraomaiomero BeipecTBa. HegaiiHo, M a k- 
JI a .a 3 h [671] npeflAOJitJHi aah OTHomeiiHH cJ>°Torpac[)HHecKoro norAomeHHH k 
H sCbiTKy pBeTa 3 Haneime 3.7, k noxopoMy oh npnineji Ha ociiobo H 3 ynenHH 3 aBHCH- 
mocth Meatfly H 35 biTitaMH UBexa mapoBbix cKonnemift h ranaKTHnecKHMn ninpoTaMH b. 
cboSoahhx ot oOcKypapHH ynacTitax, cpaBHHnaa BbiHHCJienHH no 3 aKOHy itoceitaHca 
c xoflOM H 36 biTKa pBCTa. Bo3Mo>kho, hto oto 3 HaaeHHe tie cboGoaho ot bahhhhh ce- 
jieKHHH, nocitoAbity flaHHbie OTirocHJiHCb HCitjiioHHTeAbHO k CBeTAUM, cboCoahhm ot 
BHflHMoro no'reMHeHHH yaacTKaiw. 

6. Bio.ta. A6acT. aerpor}). 06c., JVg 12 
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§2 I\jiaBa nepsan 

npHHHTb KaKoe-AH6o oflHO 3 HaneHHe oTHomeHHa aah Bcero raAaKTHHecKoro* 
npocTpaHCTBa. H CTaAo6bm>, yneT 9Toro norAoiiieHHH Ha ocHOBe UBeTOBbix 
onpeaeAeHHH cTaHOBHTCH mbao yBepeHHbiM, a bcji 3aaana HcnpaBAeHHH pac- 
CTOHHHH euje 6oAee caohshoh. C Apyrofi cTopoHbi, mojkho BnoAHe oasHflaTb, 
hto b Bapnayn«x sHaneHHH othoihchhh HMeiOT mccto h HeKOTopwe 3aKOHOMep- 
>hocth, KaK HanpHMep, saKOHOMepHOCTb, yKa3aHHaH Ctc66hhcom 1910] h 
3aKAIOHaK)m,aHCH B TOM, HTO HHCAeHHaH BeAHHHHa OTHOIHCHHH B BbICOKHX raAaK- 
THHCCKHX UIHpOTax 6oAbUie, HefKeAH B HHJKHHX. Ho yCTaHOBABHHe nOAo6HbIX 
3aKOHOMCpHOCTCH TpcOyCT BCCbMd TU^aTCAbHblX H BM6CTC C TCM IlOAHblX HC" 
cAeflOBaHHH. B nacTHOCTH, Heo6xoflHMO HCCAeaonaHHe H36npaTeAbHoro norAO- 
jgeHHH BO Bcex Tex o6AacTHX, rae o6ujee norAOujenne naaeasHo oijeneHO. 

BbiHHCAeHHe oTHomeHHH noAHoro cpoTorpaipHHecKoro norAOUjeHHH k H3- 
^HpaTCAbHOMy Tpe6yeT 3HaHHH 3aK0iia H36npaTeAbHoro norAOigeHHH, t. e. 
3Hai:;in hah xapaKTepa 33 bhchmocth norAOigeimH ot Aahhm boahw. 

3'riitvi, a Ta.KiKe ApyrHMH o6cTOHTeAbCTBaMH, oCycAOBAeHa BaniHOCTb H3yneHHH 
Bonpoca o aaKone H 3 fiHpaTeAbHoro norAOHjeiiHH. HccAeaoBaHHe stoto aaKOHa 
npn6AHif;acT nac BMecTe c tbm k BbiHCHeHino BonpocoB, CBH3aHHbix c (p h- 
3 H K 6 H P a c c e h h h H, c npnpoflOH pacceKBaioujefi cpeaw. 3 tot 3aKOH 
CAyjKHT ocHOBaHHeM aa h onpeAeAeHHH H3 HadAiOAeHHH (|)H3HHecKHX xapaKTe- 
pHCTHK HaCTHU,, COCTBB AHIOHI.HX KOCMHHCCKOe HOrAOU|aiOUJee BelgeCTBO. 

HcTopKH Bonpoca o 3 aK 0 He H 36 npaTeAbHoro norAOUjeHHH bcaet HanaAO 
c 1930 roAa. n P H 9 T 0 M, oHa noAHa miiothx rpyAHOcreH h npoTHBopeHHBWX 
peayAbTaTOB. TpyanocTH ycyry 6 AHioTCH TeM, hto bha (pyaxyKH norAonjeHHH 
OKa3blBaeTCH 3 aBHCHUJHM He TOAbKO OT AAHHbl BOAHbl, HBAHIOIljeHCH OCHOBHbIM 
apryMeHTOM, ho h ot pnaa napaMerpoB, KOTopwe onpeaeAsnoTCH <pH3HHecKH- 
MH H XHMHHeCKHMH CBOHCTBaMH BeigeCTBa: onTHHCCKHX HOCTOHHHblX, COCTaBa, 
pa 3 MepoB h T. A. He Bee H 3 hocacahhx xapaKTepwcTHK npHHHMaAHCb bo 
BHHM aHHC HAH, BO BCHKOM CAy-iae, B OTHOIHCHHH HX C.TpOHAHCb pa3HbIC AOny- 
IgeiiHA, HTO BHOCHAO B HCCAeAOBaHHe BOHpOCa AOnOAHHTeAbHyK) CAOiXHOCTb. 

Tax hah HHane, AHCKyccna o i]>H3HKe pacceaHiia hah o aaKone usSnpaTeAb- 
noro norAOUjeHHH lUAa napaAAeAbiio c HCCAeAOBaHHeM ocTaAbHbix BonpocoB 
KoeMHHecKoro norAoujenna_ cTOAb nse ojkhbachho. 

Yale b 1930 roAy 6 hah cACAanw conocTaBAenna pacnpeACAeHHH hh- 
TCHCHBHOCTH B CneKTpe 3Be3A, npHHaAAOKaiJlHX CKOIlAeHHflM ( NGC 6910 H 
NGC 6913), c pacnpeAeAeHHeM cneKTpaAbnofi hhtchchbhocth 6ah3Khx h He 
OTaroujeHHbix norAOiH,eHHeM seesA Tex sue cneitTpaAbHbix KAaccoB h 6wa no- 
AyneH BbiBOA, hto noKpacHeHHe aoajkho CAeAOBaTb 3aKony ^ [967j. CneK- 

TpotpoTOMerpHnecKHe HCCAeAOBaHHH O. CTpyBe c coTpyAHHKaMH [9 4] 

AByX KpaCHbIX 3Be3A THna B npHBeAH K TOMy JKe BHAy 3 aBHCHM 0 CTH, XOTH pe- 
3yAbTaTW OKa3aAHCb HeCBo6oAHWMH OT npOTHBOpeHHH. riocAeAHHe, Haao ay- 
MaTb, BbI3BaHfcI 6bIAH TeM, HTO AAH OAHOH K3 HCCAeAOBSHHblX BBeSA HCyaSHHO 
6 wah BbiSpaHK 3Be3Abi cpaBHeHHH. TeopeTHHecKHe paccyasacHHa, ocHOBan- 
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O03op pafioi no npofijjeMe 


Hwe na npHMeHeHHH TeopHH M h [687], aacTaBHAH Ul3H6epra h KD h- 
t a TaiUKe cwan. cnpaaeflAHBWM aanoH A -1 [829, 830]. OflHaKo, h 3 p HA a 
Apymx reopeTHHecKHx pa6oT BMTeKaAo, .hto noKa 3 aTeAb CTeneHH b cpopMyAe 
Bbipa^alOUJCH 33K0H norAOIIjeHHB, MeHBCTCH OT —4 AO — 1, B 33BHCHM0CTH 
OT p a 3 M e P O B HaCTHIi [825] H HTO, K P OMe Toro, 3AK0H nOFAOiaeHHH 33BH- 

HT OT TOro, JdCTHHKH K3KHX <[)OpM ma P 006pa3HbIX HAH yHAHH AP HneCKHX 

npHHHMaiOTCH B paCHCT npH COOTIieTCTByiOLUHX BMMHCAeHHHX [989] r A 9 H- 
!| e ! P L CM0H,U * 15 nepBWX pa6oTax K AonyujeiiHio pBAeescKoro paccemma 
[458, 4j9, 460, 461], Oh hocmtha WoMy Bonpocy ijeAbm P a A HccAefloBainifi. 
HcnoAbaosaB hohth secb hmooishhch b to KpeM* Marepnaa no gneronbw H3 - 
GbiTKa" SBeafl, t. e. (JioTosAeKTpHHecKHe noKaaareAH HBeTa* C t e 6 6 h h c a 
° 6 K 6 P a ’ a TaK3Ke H Ubctobuc noKasaxeAH, BbiBe A e H Hbie k 3 <po- 
TorpacpHaecKHX bcahjihh V e p jj m n p y h r a h nHayaAbHNx— rap B apAc*OH 
r~ A 9 H C ( 1 e p r npHMCHHA OpHPHHaAbHWH MeTOA, BBCAH B CBH- 

" M no,1 ”‘ Me 0K P amn B aHKn» (Verfarbungsiunktion). 

pC3yAbTaTe a ™ x ««a HH S on ne noAyMHA, npaB A a, BnoAiie onpefleAeHHoro 
3 a k a io h e h h a , ho see Hie oruepr aaxoH X' 1 [462, 463, 464, 465] 3™ pa 6o- ■ 

™ A 3 H c 6 e p r a npaxoflurc* npHanaxb HecocTOHreAbHbiMH, hs a a roy- 
6bix oiiihGok o6pa6 0 TKH MarepHaAa. HI a a e h [802] npinnex k BMBOfl y o 

Horn 'n tAHB0CTl1 3aK0Ha AAH HCCAeAOBaHHMX HM TCMHbiX ogAaKOB MaC*- 

yTH H SaKOHa X AA>i oGAaCTCH, pacnOAOWeHHMX BHe STHX ObAaKOB 

OU nOAbaOI ’ aACH CnOCO<50M ’ “KAK,,a»*H«C« B OHpeflCAeHHH KH- 

TeHCHBHOLiH HeKOTopbix flB yx ynacTKos cneKTpa (XX 3950, 4440) Onpese 

2V‘ 1KHM ° 6pa30M H36HpaTeAfaHO e norAOUjeHHe h umhoa* onaHemre cJ>oto- 

rpa^HMecKoro norAom,eH H * no whwm noAcneraM, on haxoaha AaAee 3h- 

ueAbOH npHSHaxb Toon 

FT ““ ™ ~ zz 

1 ■ “ y ““ b3 ” "I-—"* »'“«"»» »B-»a »a„a,«„A„,o OT ' 

<** y *™™- »«*■•« i m nPM . 

KO» W „ UBC „ Ta „0„0 lB e»H 3 OT „„„„ BOAHTI „ K O»0 

pOH BMmrpHHecKOH cpopMVAoii. HeKoro- 

B3H-JF 'hZlZn H ' B ntphb!e r0Ahl nocAe !lattaAa CHCTeMaTHieCKOro hccabao- 

M K0Ha "orAosfleHHH, acrpoHOMb, 6oAb.uie cxAOHXAHCb k y6e*Ae H Fio ‘ 

ZZ, “•“«*»« co 6 «„„o„ o.«„„ A Z- TZZ’ 

Z;— P ““ BCK0 “ y <>«““"»» ««. B aTMoc^epe 3o„A. Pa/- 

npo.»TpaHepnio aroro yfteasACHHa secbMa cnoco6cTBo R axn n, ‘ 

HHH, flaHiian T p a m n a e o o m Aa °" eHKa !10rA0I U e - 

BaAO, KAK 3TO MOJKim a .aJ? HK<! ^OBCpBAH, a CH COOTBCTC.TBO- 


BaA0 > KaK - — O -MCHTapHO nOKa^Tb, cZZ^Z A 

C” T pa M n a e p o m, 6T.ua 

. cyujecTBeH„bie >.e 4 0CTa™„ „„ om cro onpcJeACHra 6hah BCKpM . 
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84 rViasa nepBSH 

pa6oTe FI. FI- IlapeHaro, B. B. KyKapKHHa h H. (£ a o- 
p h [141]. 

C apyroH cTopoHbi, O. A. M e a b h h k o b 1109] b FlyAKOBe b 1936 roAy 

HCCACAOBEA Bonpoc Ha CneKTpO(f)OTOMeTpHHeCKOM MaTepHaAe, OTHOCHIgeMCH K 
3Be3flaM C XapaKTepHCTHKOH ‘S-C* B ABOHHOM CKOHAeHHH FlepCeH, H H0Ka3aA He- 
COOTBeTCTBHe COOTHOUieHHH X~* Ha6AIOfleHHHM. MeAbHHKOB HpeAAO- 

hsha Apyrofi 3 aKOH, a HMeHHO* rfle & npH6AH3HTeAbHo paBHa 

-1, HO MeHHeTCH C AAHHOH BOAHbl, yBCAHHHBaHCb no MOAyAIO C yBCAHHeHHCM 

AAHHbl BOAHbl. Ee 3HaM6HHH OKOAO XX 3500, 4400, 5500 H 8000 A COOTBeT- 

CTBeHHo paBHbi: -0.5, -1.0, -1.2 h -1.5. 3th BHanenKfl cAeAyeT cnuTaTb Han- 

CoAee HaAOKiibiMH b nacToaujee BpeMH. 

BbiBOAbi O. A. MeAbHHKOBa 6 wah noATBepiKAeHbi MHorHMH Apyrn- 
MH aCTpOHOMAMH. IloHTH OAHOBpeMeHHO C HHM P y A H H K [781] nOKa3aAa 
TAKHie B pe3yAbTaTe CneKTpOtpOTOMeTpHHeCKHX HCCAeAOBaHHH,— OTKAOHeHHC OT 
psAeescKoro 3aKona b o6AacTH KopoTKHX boah cneKTpa. Xoth HaAO cKa3arb, 
hto pa6oTa P y a h h k MeTOAHHecKH hc 6e3ynpenHa. OHa cahiukom cbo6oaho 

oSpaiyaeTCA c cakhoh kphboh (A»t, — ), nocTpoeHHOH eio aah BecbMa innpo- 

X 

KOTO HHTCpBSAa AAHH BOAH, II0Ab3yHCb H3MepeHHHMH CpOTOIIAaCTHHOK p a 3- 
ahihhx copTOB. rio>KaAyH n 0 A 06 HbiM >xe HeAocTaTKOM erpaAaeT h pa6oTa 

K H H A e, HI t p a c a a h B e m ii e [605, 602, 480], npHMeHHBuiHx oAHy 

opTOxpoMaTHnecKyio nAacTHHKy aah nocrpoeiiHH KpHBOH b ninpoKOM cneK- 
TpAAbHOM nHTepsaAe. 3 to MoiKer Bbi3BaTb b xoAe KpHBoii BapnaynH, oGycAOB- 
Acmiwe CBOHCTBaMH SMyAbCHH H HHHerO oCojerO He HMClOUJHe C BaKOHOMepHO- 
CTbio Meni 3 Be 3 AHoro paccesnma CBeTa. KcTara, paa6op Bcex HMeroigiixcH AaH- 
HblX, OCHOBaHiibIX Ha cneKTpOCjlOTOMCTpHH 3BC3AbI £ TlepceH, npHBeA K H H A e- 

[604] k saKAioHeHHio, HTO noKpacHeiiHe b npeAeAax XX 3000 — 10000 a Bbipa- 

JKaCTCH 3KCn0H8HLJHaAbHbIM 33K0H0M, B KOTOpOM nOKa3.aTCAb CTeneHH HeCKOAb- 
KO M e II b HI e eAHHH^I. 

BoAee nosAHHe noATBepntACHHH bmboaa MeAbHHKOBa mw BerpenaeM 
t paCoTax r pHHiiiTeHHa [484, 485], anaAH3HpoBaBuiero OTHocHTeAbHbie 
rpaAHeHTW noKpacneBuinx 3Be3A, C t h k e p a 1921], LUTpoMefiepa: 
[926], y KOToporo OTHocHTeAbHbie rpaAneiiTbi b xpacHOM ynacTKe cneKTpa 

'(4900—6350 A npeBocxoAHT rpaAHeHTW cHHero ynacTKa (4000 — 4900 A), 
CTe66HHca h ero KOAAer [905], X o a a a [517] h Ap. KcTara, X o a a 

HCCACAOBaA KpaCHblH H HHIppaKpaCHblH yaaCTKH cneKTpa HeCKOAbKHX 3Be3A 
THna B, HCn0Ab30B3B IpOTOSAeKTpHHeCKHe H3MepeHHH. FIoKa3aTeAb, 'paBHblH B 
HHippanpacHOM ynacTice -1.6, o6Hapy?KHA nocTeneHHoe yMeHbineHHe (no moa.y - 
ak>) npn nepexoAe k kopotkoboahoboh nacTH cneKTpa (ao 1-2 b BH3yaAbHOM; 
ynacTKe). < 
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OS3op pa6oT no npodneMe 85 

B. B. K y k a p k H H [853 b Mockbc, b 1940 roAy HCCAeAOBaA cBOAHhie cpo- 
TOBAeKTpHMecKHe noKa3aTeAH yBeTa (6oAbinoH KaTaAOJKHbifi MaTepnaA) h ycTa- ,}*\g 

HOBHA BHOBb CnpaBeflAHBOCTb 3aK0Ha X ~ 1 ' HweHHO 3T0T peayAbTaT 3aCT3BHA 

ero npHflTH k 3aKAK>HeHHio, hto o6ujec tpoTorpacpHMecKoe norAoujenne, no Kpan- j|! ® 

hch Mepe, okoao raAaKTH^ecKOH haockocth, b 3 pa3a 6oAbine Toro, «ito cmbtaa 

TpsMnAep. He^aBHo Besep [3483, HccAeAOBaB 43 3Be3Abi b ckouachhu 

.NGC 7654, nauieA noflTBep*AeHHe sanoHy A -1 b ynacTKe cneKTpa 3730 — 6380A. jC g 

Tot me peayAbTaT noAynaeT B e k e p h b nocAeaHHx KOAOpHMeTpHnecK.HX 
■ HCCACAOBaHHHx ocuoBaHHbix na HcnoAbaoBaHHH Tpex cranAapTHbix ynacTKOB 

cneKTpa 1354, 349, 3501. 

Hrax, H36npaTeAbHoe norAoiijeHHe mchhctch o6paTHO nponopHisonaAbHO 
npH6AH3HTeAbHo nepBofi cTeneHH aaiihm boahm, bo bchkom CAynae, b npeAeAax 

cneKTpa, o6wmho Ha6AK>AaeMoro. CAeAOBaTeAbHO, b nepBOM npn6AHJKCHHH cripa- ’{'% 

BeAAHB 33K0H A~ a , I'AC Ct~ 1, HO TOAbKO B nepBOM npH6AHJKeHHH. ToHHO OH 

He Co6AK)AaeTCH. I^aK RAH AAHHHbIX, T3K H AAA KOpOTKHX BOAH KpHBan A' 1 
OTKAOHHCTCH OT AHHCHHOTO 33KOHa. 

H, AeilCTBHTeAbllO, «meCTHn,BCTHb!e» 3ACKTp0(|>0T0MeTpH«ieCKHe H3MepeH!lH, PflBlSBliflSi 

ocyigecTBAenHbie Ctc66hhcom [9123 b npeAeAax cneKTpa AA 3500 — • 

10500 a noBTopHAH npcjKHHe yKa3aHHH, na OTKAOHenna ot 3aK0Ha A -1 h, 

CAeAOBaTeAbHO, noATBepAHAH 3aKA5oneHHH M e a t> h h k o b a, BMCKa3aHHbie 
hm euje b 1936 r. 1 . 

B IiaCTOBUjee BpCMH 3AeKTpOKOAOpHMeTpHHeCKHC K3MepeHHH npOCTHpaiOTCH 

ot A 3200 y ao A 21000 A 1617, 3983, H n o a t b ep m a e h h e 3aKAio- 
Hem-no M e a mi h k o b a kaxoahtch b necbMa mnpoKHX HHTepBaAax. Yht- 
o p A 19993, nanpHMep, bcaiuhS SAeiiTpotpoTOMeTpHnecKHe H3MCpeHHH 3a 1 [J., 

33MCTHA OTKAOHeHHH OT A _1 B CnCKTpaAbHOM yHaCTKC OKOAO A 20000 A. “OH 
A>2p Ha6AioAaeTCB nepexoa-K saKonyA -4 . 

CAeAOBaTeAbHO, na,»,o aaKAiOHHTb, mto TeopHH P a a e a He A.aeT bosmoxi- 
HOCTH HHTepnpCTHpOBaTb 0TII0CHUJHHC.H K oGm'IHO HCn0Ab3yeM0My ynacwy 

cneKTpa cneKTpocpoTOMerpiiHccKHH MCTcpnaA* KcTaTH, nweioTcfl yuasaHHH k ot- ,;l 1 ■ 

HocHTeAbiro Toro, >;to poAceucKoc pacccHHHe ne naxoAKT noATBepJiiAeimjj TaKace . wTO 

h b CBeTAbix, oTpa ?KaioiH,Hx TyMaHiiocTflx. 3aro, c Teopnen M a pe3yAbTaTbi 

cneKTporpOTOMeTpHHeCKfiX KCCAeAOBaKHH HEXOAHTCH B OTHOCHTCAbHOM COTAaCHH- ‘ftjaf 

KoHCHHO, AAH yCAOBHH pacCeHHHH KOCMHHCCKHM BCBICCTBOM HeB03M0?KH0 BHOA- ft* S 

He yBepeHHo h ee npHMeneHHe. Caisihkom mh oro pa3AHHHH iweJKAy ycAOBHHMH 

MeHS3Be3AH0H epeAbI a H KOAAOHAHbIMH paCTBOpaMH MCTBAAOB, AAH KOTOpbIX H 

6biAa coaAaHa M h ero Teopna, HMeroigan npH 3 tom b bhay TOAbKO mapoBHA- 

Hbie HaCTHIJM. HoTOMV H AaiOT Ha6AK>AeiIKH OTKAOH6HHH .or COOTHOUieHHH A -1 . fi 

Ho, OHO Bee Hie npHCMACMO AAJI TOAIlOBaHHH COBpeMeHHbIX AaHHbIX II AAH perne- tt® 1 ( j 

1 Cm. TaK>ne Bap 6 b e III a ji o h hi [296,297], 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 

1 86 

HHH 6oAbLUHHCTBa 3343*1. Oho HTpaeT 60 AblIiyiO pOAb B COBpeMCHHbIX HCCAe— 
AOBaHHHX. Ha caMOM aeAe, aoo6uje saxoH H36HpaTeAbHoro norAouieHHH aoajkch 
, BbipaJKaTbca 6oAee caohihoh (pyHKijHeH, neM X- 1 . Ho, b cbh 3 h c sthm flOABSHa 

H3MCHHTbCH H (J)OpMyAa AAH BblHHCAeHHJJ v . 

IliaroM Bnepea b AeAe yTOHHeHHH nepeBOAHoro tpaxTopa abahctch pa6oia 
M. A. BamaKHj 3e 138, 40] b A6acTyMaHCKOH o6cepBaTopHH. Oh BbiBeA 

(pOpMyAy AAH BbIHHCAeHHB MHOHiHTeAH, yHHTblBatOUjyK) yCTaHOBAGHHblH (JjaKT, 
hto noKa3aTeAb CTeneHH npw aahhc boahm b 3aKOHe norAoujeHHH He hbahctcji 
nOCTOHHHbIM. FIoCTpOHB CpeAHIOK) KpHByiO CrieKTpO(J)OTOMeTpHHeCXHX TpaflHeH- 
tob no Bcein hmcioiijhmch AaHHbiM cneKT pocpoTOMeTpHHecKHx onpeAeAeuHti h b3«b 
H 3 Hee 3HaHenHH noKa3aTeAH, cooTBeTCTByroigHe HHTepHaynoHaAbHbiM acpcpeK- 

THBHbiM AAHHaM boah (4320, 5400 A ), oh noAyHHA no CBOeH (J)OpMyAe AAH 
nepeBOAHoro cpakTopa aHaneHHe, paBHoe 4.6. 

Ho, eCAH MOIKHO CHHTaTb yCTBHOBAeHHblM AHIHb np H 6 A H 3H Te Ab H Oe 
cooTBeTCTBHe AeRcTBHTeAbHocTH cooTHOiueHHH X -1 h HaAHHHe oTKAOHeiiHH ot He- 
ro, 3aBHCHU{HX OT AAHHbl BOAHbl, TO MBAO H3BeCTHbIM HBAHeTCH BODpOC Aefi- 

CTByeT AH BO Bcex HaCTHX FaAaKTHKH OAHH H TOT JKe 33KOH? 

O. A. M e A b H H K O B, B LJHTHpOBaHHbIX HCCAeAOBaHHBX, yKa3bIBaA na 
B03pacTaHHe noxaaaTeAH CTeneHH npn X c yAaAeHneM ot raAaxTHHecxoH riAo- 
CKOCTH- BnAbKeHC [1001], HCCAeAOBaB 27 UiapOBbJX CKOnAeHHH, npHUICA 
K BbIBOAy, HTO BO BHelHHHX CAOHX Me>K3Be3AHOH CpeAbI MaCHHOTO FlyTH 3BKOH 
a 1 nepexoAirr b saxon, npH6AH>xaioiJ£HHCH k cootholuchhio X -4 . 

H3MeHeHHe 3aKOHa norAoujeHHH b sbbhchmocth ot noAomeHHH Macc Mem- 
3Be3AHbix aacTHij b raAaKTHHecKOM npocTpancTBe BnoAHe BepoHTHO, ecAH cba- 
BbiBaTb ero c BepoflTHbiM aie H3MeHeHHeM nacTOTbi pacnpeAeAeHHH bcahhhh 
nwAeBwx nacTHij. Ham MaTepHaA, HanpHMep, noKa3biBaeT, hto pa 3 Mepw HacTHu, 

Ha BbicoKHx raAaKTHHecKHx HiHpoTax B cpeAHeM • Ha 10—15% MeHbme, new 
okoao raAaKTHHecKoro xpyra- Kohchho, 3to — pe3yAbTaT, othochhjhhch k cpeA- 
iJHM, rpy6biM oyeHKaM. H b TaxoS Mepe H3MeHeHHH HHCKOAbxo He xamyTca 
npoTHBopenaujUMH nauiHM npeACTaBAeHHHM 06 o6hjhx cTpyxTypHwx h 3boakj- 
IJHOHHblX xapaKTepHCTHKaX r aAaKTHKH. 

Ctc66hhc, npaBAa, noxa3aA b pa6oTe [9121, hto 3axoH norAorgeHHa 
xax 6w — oAHHaxoB bo Bcex HanpaBAeHHHx FaAaKTHKH, ho stot pe3yAbTaT 6 wa 
OCHOB aH Ha ^leCTH^BeTHOH 3AeKTp0K0A0pHMeTpHH OTHOCHTeAbHO HpKHX 3BC3A 
THna O h B h 3(J)(peKT yAaAeHHH ot raxaRTHHecxon iiaockocth o6Hapy- 
*eH He Mor SbiTb. H, xotb c hhm corAaceH bwboa O o p t a [732], ho c Apy- / 
ron cTopoHbi, seAb B a a a e h Mhhkobckhh [288, 289] hbho noxasa- 

AH OTAHHHe COOTHOIIieHHH norAOlgeHHH C AAHHOH BOAHbl OT o 6 bIHHOH CpopMbl B 
HexoTopoM xoifxpeTHOM HanpaBAeHHH Ha cxonAeHHe TpaneijHH b OpHOHe. 
flpaneM bwboa 3 tot HauieA Bce-TaxH noAAepmxy b Tex me mecTHHBeTHbix 
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OQaop pa 0 OT rio npofiJieMe £J 

3AeKTp0K0A0pHMeTpHqecKHX HBMepeHHHX Cre66HHca h YiiTipapAa 

CoBepmeHHO oHCBHAna Tenepb BecbMa CoAbuiaa HpperyAHpHOCTb MeJR3Be35- 
hoh MaTepHH, pe3KHe pa3AHUHH ee iiaothocth. BnoAHe BepoHTHW h HpperyAup- 

HOCTH B CMbICAC HaCTOTbl pacnpeAeACHIIH BCAHBHH Me}K 3 Be 3 AHbIX HaCTH{J. 3 t 0 

TeM 6oAee, hto jjHTHpoBaHiiwe swuie HccAeAOBaHKS M. A. BauiaxHflae 
AaAH yKaaanne Ha Bepoimiyio iipperyAJipiiocTb HeHTpaAbHO norAoigaiO- 
igefi nacTH BeiijecTBa. FIpn bcbm stom, kohchho, hc HCKAiOHaeTca c p e A h a H 
3aK0H0MCpH0CTb HSMeHCHHSI pS 3 MepOB BaCTHH, B 3aBHCHM0CTH OT I^AaAeHHa OT 
raAaKTHHecKOH riAocKocTH, t. e- 3aK0ii0MepH0CT.b, anaAorHHHaJi toh, hto Aefi- 
CTByeT B OTHOUICHHH CpCAHi’H IIAOTHOCTH nOTAOUjellHH Me}K 3 BC 3 AHOH CpEAbl. 

PasAHHHB b HacTOTe pacnpefleACHHJi pa 3 MepOB Me?K 3 BeAHbix vacTHij Bepo- 
HTHW H B DBOAIOyilOHHOM acnCKTC, eCAH AOnVCKSTb, MTO HaCTHMKH o 6 pa 3 yiOTCH 
H3 MesK:.!HC3AHoro raaa iiyTew KOHflCHcaijHH. ricnpcpwBHoe nepeMeniHBaiifce Macc, 

KOHeHKO, CTAaJKHBaeT pa 3 AHHHH. 

OfluaKo, 6oAee hah mchcc iioaiioc pemeuHe Bonpoca Tpe6yeT AaAbHeHiimx, 

IUHpOKO nOCTaBACHHIilX pacox, ocoSchho no CneKTpOfOTOMeTpHH 3BC3A. 

3 tot mctoa flBAHerca oHeRiifliio naKGoAee uaAeiKHbiM. Xoth oh raKfKe co- 
npoBOffiAaeTca paAOM TpyAHoexen, hcckoadko curoKaionjHX ero UCHhoctb. Hs 
HKX, TAaBIiaJI B TOM, HTO lie BCCTAB Ad’KO BblfipaTb B KaHeCTBC 3 BC 3 AM CpaBHC- 
HHa Tanyio, KOTOpaH hc Gbiah 6bi OT-iroiBCua bahhhhcm MeiK 3 BC 3 AHoro H 36 npa 
TeAbHoro norAonjeiiHH hah noKpacHemieM., npHcyujHM cawow sbcsac (a(|)(J>eKT 

afiCOAlOTHOH BeAHHHIIbl). CnCKTJpOtJJOXOMeXpHHeCKHC 00 pCACACHH H BbmOAHHAHCfo ,^ r »T * ' * i 

AOBOAbHO HaCTO, IIO OHH OHfipaAHCb Ha ReOOAbtllOe KOAHMeCTBO 06’beKTOB H B 

6oAbIIIHHCTBC CAyHaCB OTHOCHAHCb K CpaBIIKTCAbHO IieOOAblHOMy V l I a C I K V CrieKT- * 1 

pa. /[as; ycrieiinioro pemennH 3aA,aHH hcoGxoahmo 3HaHHTeAbiio paciunpHTb o6- $.3 ^ | 

AacTb aahii boa ii, noABepraionjyiocH c n pkt p ot|i o tom e*r p 11 h . BoAbman cbcthmoctb |§> f j 

h npocroTa cneurpOB acauiot pamine B 3Be3A,M otahhhmm o6beRTOM aah 

HCC AC A0B3 HIT Jl BaKOH.T SaBKCHMOCTH OT AAHHbl BOAHbl. B BTOM CMbICAC HaAOKHblC |J» f i 

pe3yAbTaTW MoryT 6biTb noAy T ieHi>i #aAbHeHiiiKMH sacktpokoaophmctphhcckhmh ^f" ^ \ > ' 

H3McpcHKHMH, ocyujecTBAHeMbiMri b niHpoKHx npe^eAax cneKTpa. 

Oahsko, BecbMa u,eHHoe npHMeneHHC HaniAH 6bi h aah a&hhoh ^ah re- 
AeCKOnbI HOBOH KOHCTpyK^HH M eAbHHKOBa [ 115 ]. KaK H 3 BCCTH 0 , OHH iJ!? 1 ' 

npeACTaBAHioT co6oh KOM6HHai2HH c 6ecujeAeBbiMH KBapn,CBbiMH cneKTporpa- 
(pawn, Aaiom,HMH AHcnepcmo okoao 50 /\ na 1 mm b yAb r rpa$)HOAeTOBOM ynacTKe 

cneKTpa, a Ha6AiOACHHH, 6AaroAapn npHMeneHHio, k TOMy JKe, aAioMHHHpoBaH- m ^ 

HOH OTpaJKaTeAbHOH OIITHKH, pacnpOCTpaHHIOTCH Ha o6AaCTb C AAHHaMH BOAH ■ ' 'u • 

Kopone 3000 

Bobmojkho noAiioe BbiHCiieHHe xapaKTepa ( 3 aK 0 Ha) norAOigeHHH Heo6xo- 

Ahmo KaK p,ah 6oAee tohiioto onpeAeAeHHH OTiiomeHHH noAHoro norAoujei-mn K 
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83 rjiasa nepBaa 

noKpacaeHHio, hto oneHb BaiKHo c tohkh 3peHHH HCCACAonaiiHa erpoeHHH Fa- 
AaKTHKH, TaK h aah KOHTpoAHpoBaHHa $H3HHecKHX TeopHH o npnpoAe Meat- 
3Be3AHoro BeyjecTBa- 

§ 9. IlpHpoAa Mea:3Be3AH0H norAoyjaionjeH cpe^w 

HayneHHe rocMHiecKoro norAoiyeHHH npecAeAyer, b ochobhom, flBe ye ah: 
nepByio h TAaBHyio — onpeAeAeHHe bahhhhh norAoiyeHHH Ha paccroHHHH h BBe- 
AeHne cooTBeTCTByioiynx KoppeKTHBOB, BMecTe c HayneHHeM npocTpaHCTBeHHoro 
pacnpocTpaHeHHH caMoro norxoiyaioiyero BeiyecTBa. 3to onpeAeAneT 3Be3AH0- 
acTpoHOMHHecKHH HHTepec k npo6AeMe KOCMHHecKoro norAoiyeHHH. BTopaa 
yeAb 3aKAIOHaeTCH B BbIHCHeHHH (J)H3HHeCKOH npHpOAbl Meat3Be3AH0H CpeAbl. 
3to — acxpo(J)H3HHecKa}i cTopona npo6AeMbi. CaMO co6ofi pa3yMeeTcn, 
hto cBeASHHB, Ao6biTbie b 9toh nocAeAHefi o6AacTH HeMaAO cnoco6cTByioT pe- 
UieHHIO 3Be3AHO-aCTpOHOMHHeCKOH H3CTH HpoSACMbl, KaK H Hao6opOT. EcTeCT- 
bchho, nosTOMy, hto 3a nocAeAHHe 15 — 20 act HCCAeAOBaHHe o6enx nacTefi 
AaHHofi npo6AeMbi uiao napaAAeAbHO. OAHaKo, b CHAy Toro, hto KatKAan H3 
3thx cTopoH Tpe6yeT npHMeHeHHH k ce6e cbohx mctoaob h Ha6AJOAaTeAbHbix 
cpeACTB, AaHHbie HCCACAOBaHHH H Ha6AK»AeHHH HAH KOHeHHbie pe3yAbTaTW 
HaKanAHBaAHCb HepaBHOMepHO. 

B HacTOHigee BpeMH He npnxoAHTCH coMHeBaTbca b tom, hto MetK3Be3AHaa 
cpeAa coctoht H3 BeiyecTB Asyx poA»B (He roBopH o TBepAbix TeAax 6oAbuiHX pa3- 
MepoB, E'ii3bTfl3KiyHx HeHTpaAbHoe norAoiyeHHe): TBepAbix nbixeBbix nacTHy h 
raaa (aroMOB h MOAeKyx). IlpH coBpeMeHHbix MexoAax. HCCAeAOBaHHH, Meac- 
3Be3AHbIH ra3 HBAHeTCH 60 Aee AOCTynHbIM o6beKTOM H3yneHHH C TOHKH 3peHHH 
acTpo(5ni3HHecKoro miTepeca npo6AeMbi. J\ aHHbie, AocTaBAHeMbie (J)H3 hhcckhmh 
H ccAeAOBaHHHMH MeHt3Be3AHoro ra3a, OTHacTH, b npeAexax AonycTHMoro, pac- 
npocipaHHiOTCH H Ha BCK) MejK3Be3AHyio cpeAy. OAHaico, HeKoiopwe $H3HHe- 
CKHe xapaKTepHCTHKH b OTHOiueHHH nbiACBoro BeujecTBa bmhchhiotch h caMO- 
CTOfneAbHO, HMeHHO, nyTeM KOAOpHMeTpHHeCKOrO HAH cneKTpO(J)OTOMeTpHHeCKO- 
ro HccAeAOBaiiHH 3Be3A, CBeT KOTOpbix, npeiKAe neM aohth ao Hac, npoxoAHT 

CKB03b CAOK nblAeBOH MaTepHH. 

riepBOH H OCHOBHOH XapaKTepHCTHKOH npHpOAbl KOCMHHCCKOH n bl A e- 
B O H CpeAbl CAeAyeT CHHTaTb P a 3 M e P bl TBepAbix HaCTHHeK, COCTaBAHK)” 
iywx STy cpeAy- HaBecTHo, hto o6iyee h H36npaTeAbHoe norAoiyeHne Bbi3biBaio- 
tch TBepAbiMH HacTHHKaMH, a He rasoM- Eiye b caMbiH nepBbm nepnoA hccac- 
AOBamiH npo6AeMbi norAoiyeHHH, yKasbiBaAocb, hto nAOTHocTb ra30Boro 
BeiyecTBa, Tpe6yeMan aah o6bHCHeHHH Ha6AioAaeMoro norAoiyeHHH, bo 
MH oro pa3 6oAbme toh haothocth, KOTopan HMeeTCH b oKpecTHOCTHx CoAHya, 
HaceAeilHWX 3Be3AaMH H BCeMH ApyrHMH KOCMHHeCKHMH TeABMH HAH BeiyeCTBa- 
MH. Mext3F>e3AHbIH ra3 BbI3bIBaeT norAOiyeHHe AHUIb B OTAeAbHbIX A H H H H X 
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'O 03 cp paSoT ho apo6aeMe 89 

cneKTpa, a rah Toro, HTo6bi oh 6wa cnoco6eH BMSbiBaTb Ha6i»iiaeMoe 

nOTAOUJCHHC CBeTa, OH AOA 3 KCH 6bIA 6bITb CKOH^HTpHpOBaH B TBKOM 
KOAHHeCTBe, KOTOpoe He BflBieTCB C COBpeMeHHbIMH aaHHbIMH O Macce, 

H AHHaMHHCCKHX CBOHCTBaX BCerO 3 Be 3 flH 0 r 0 MHpa, B yeAOM. ToAbKO B KaKOM- 
ah6o oflHOM, xoth h 6oAbinoM o6AaKe tipHuiAOCb 6w ^onycTHTb Maccy nopJUKa 
MHAAHapAa COAHeHHbIX Macc. 

KcTaTH OTMeTHTb, 4T0 Ha6AK>AaeMoe norAOiaeHHe He MOJKeT 6biTb Bbi 3 BaH 0 
B AOA2KHOH Mepe paCCCHHHeM CBeTa CB060AHHMH 3AeKTpOHaMH, KOTOpbie B Ka- 
KOH-TO nponopUHH MOryT 6bJTb B MOK 3 BC 3 AHOM npOCTpaHCTBe BCAeACTBHe HO- 
HH 3 ayHH ra 3 a- 

HaKOneij, Me;K 3 Be 3 AHoe BeiijecTno He motao 6wTb h >KHAKOcTbio b ycAOBHHx 
HH3K0H TeMnepaTypbi Me>K 3 Be 3 AHoro npocrpaHCTBa. 

Aniiib npH pacceflHHM cbcta nbiAeoCpas.Hofi cpeAOH t b e p A bi x 
nacTHji mojkho o6bflCHHTb Ha6AK>AaeMoe norAouieHHe HaAHHHeM JonycrH- 
m w x Macc norAoujaioujero BeujecTBa. Opw btom ot pasMepoB bthx 
nacn^ 3aBHCHT xapaKTep norAoujeHHB. IvpynHbie , IacTH^b!, supaHHpyH 
4 CBCT, CnOCo6«bI BbI3bIBaTb HeHTpaAbHOC, He 3 aBHCHIU,ee OT AAHHbl BOAHbl, nor- 
AOHjeHHe, T. e o6njee norAonjeuHe, ccah kohcbho, npeHe6peraTb toh nacTbro 
CBeTa, KOTOpaa npoxoAHT xacaTeAbno k nacTHijaM, h npeTepnecaeT AHCpcppa^Hio. 
rioCAeAHHH JKe, Kait H3BCCTHO, 3aBHCHT OT AAHHbl BOAHbl. /[oCTaTOHHO MeAKHe 
tkc sacTHijw pacceHBaiOT cBeT HaGnpaTeAbHO, t. e. pasno aah P33HMX AAHH 
BOAH H BbI 3 bIBAK)T nOKpaCHCHH® CBCT 3 3BC3A- 

Hbachhb, CE33aHHbie c norAoiycHKeM, 3acTasAHiOT AywaTb, "sto norAoujaio- 
igaa cpeAa coctoht, TAamiwM o6pa30M, H3 BecbMa mcakhx tbcpamx MacTH'iex- 
CaM (paKT H3AHHHB H36npaTCAbHOrO nOTAOIJieHHB CAyJKHT yK33aHHeM 
Ha TO, HTO HaCTHHb! He MOryT 6bITb Kpj'IlHWMH. BepOHTHOCTb HOHCyTCTBHB B 
toh hah hhoh nponopyHH h 6 o a b hi h x nacTHH, kohcmho 3HaHHTeAbHa. 
Mojkho cnaaaTb, hto hbambhc hx b pjw nanpaBAemiH h BOBce He hoaachsht 
coMHeHHio (M .A. BamaKHfl3e, [40]). Ho, s^ckthchocts pac- 

c e H H H H TBCpflbiMH '■laCTHyaMH 3DBHCHT He TOAbKO OT XHMHHeCKOTO CO- 

CTaBa norAOl.yaioiijeH cpeAM, ho hot pa 3 MepoB sthx nacTHy. Pace a 
A3bho noitasaA, hto TBepAbie HacTHnw, HMeioiTjue pa3Mepw nopHAKa a a h h m 
boa h bi CBeTa, MoryT BbiBwaaTb Ha6AiOAaeMoe norAoujeHHe, hmchho npn 
yCAOBHK HaAHBHH 9THX HaCTHO B TaKHX KOAHHSCTBaX, KOTOpbie He npOTHBOpC- 
SaT HpHHHTbIM flaHHblM O CpeAHCH HAOTHOCTH H Macce FaAaKTHKH [783]. 
O. C t p y b e [9403 HOApoOno paccMOTpeA Bonpoc o pasMepax nacTHH, MesK- 
3BC3AH0H nblAH H npHIHCA K BWBOAy, *>TG CACAyCT npHHHTb RAH HX CpCAHeTO 

3 H«BeHKJ» 10 ~ 5 cm. (Cm. hsaohmshhc b Kypce FI. FI. FlapCHaro [134], 
. crp. 256 — 258 ). 
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90 IViaBa nepBan 

Paa sbachhu npHBOflHT k nopHflKy paaMepa nacTHy B 10 ” 5 cm, a HMeHHO: 
BbiHHCAHeMbie TeopeTHHecKH h onpeAeAHeMbie H3 Ha6AK>AaTeAbHbix aaHHbix npe- 
4eAbi cpeAHefi nAOTHOCTH b raAaKTHnecKOM npocTpaHCTBe; BbJBOAHMbie H3 Ha- 
6aK>ACHHH BeAHHHHM HOrAOHjeHHH; HHCXO $H3HHeCKHe JIBAeHHH: OTHOCHTeAbHO 
HH3K3B cTeneHb noA3pH3aijHH CBeTa, paccenBaeMoro xyMaHHoexHMH; oxcyxcT- 
BHe BHAHMbIX AH(J>(}>paKI£HOHHbIX KOAey, o6pa3yeMbIX BOKpyr 3Be3A TyMaHHOCTfl- 
MH H Ap- 

Ei(j,e b TpHAuaTwx roAax 6 wah BbinoAHenw pa6oTbi, KOTOpbie, xoth c tom- 
KH 3peHHA CerOAHHIBHOrO AHH yiKe KaJKyXCH HeCKOAbKO npHMHTHBHbIMH, HO BCe- 

TaKH BHecAH aaMeTHbiH bkaba b HCCAeAOBaHHe AaHHoro Bonpoca [800, 802, 803, 

8061. BblAH BbIHOAHeHbl nOApo6Hbie BbIHHCAeHHH AAH pa3HbIX MeTBAAOB (>KeAe- 
30, MHKeAb, MeAb, IJHHK, HBTpHH ) H AAH pa3HbIX 3HaHeHHH K 03 ({)(J>HUHeHT 0 B 
norAOL^eHHa. HcXOAH H3 H3BCCTHMX 3HaHeHHH onTHHecKHX nOCTOHHHblX AaHHoro 


McraAAa h paccMaTpiroaH aaiihm boah, nandoAee nacre BerpenaeMMe b acrpo- 

IIOMII’ieCKCH npSKTHKe, erpOHAH rpaepHKK CBH3H OTHOIHCIIHSI K03(|>lJ)HIJHeHT0B 

AAH AByX AAHH BOAH C AHaTHCTpOM HaCTHIJ, HCXOAH H3 (])H3HHeCK0H TeOpHH 

pacccsHTHH M H [687i (Cm. B. IO. A e a k h 194.1, H. A. Xbocthkob 1215]). 

C HOMOUJbfO T3KHX rpa$HKOB MOJKHO 0AH03HaHH0 OnpeAeAHTb AHaMeTp HaCTHp 

no aaAanHbiM hah npAyHeHHbiM H3 hbGaioachhh OTHomeHHBM ko 3 $<J)HUhchtob 
norAoitjennH b AByx ynacTKax cneKtpa. Teopna Mh pa3pa6oTaHa aah HAe- 
aAbHbix MeTaAAHHecKHx Hacxmj b BHAe cipep, B3BemenHbix b HeKOTopwx pacT- 


Bopax. /[onycTHB, hxo KocMimecKHe nacTHHKH coctoht H3 >KeAe3a,— no anaAO- 
THH C MCTeOpaMH, KOTOpbie COACpJKaT JKCAe30 B 60AbIHOM KOAHHeCTBC [610]- 
h BuecH b BbIHHCAeHHH onxHHecKHe nocxoHHHbie HieAe3a, LU a a e h HauieA, 
hxo pa3Mepw HacTHHen b oxACAbHbix xeMHbix oCxaKax (b Ae6eAe, IJeipee, B03- 
'hhhcm, «CeBepHofi AiviepHKe», Ilepcee) okoao 500 1000 apyrHX mc- 

TaAAOB noAynaioTCJi HecKOAbKO oxAHHHbie pa3Mepw. CAeAOBaTeAbHO, aah xoro, 
HTo6bI C yBepSHHOCTblO OnpeACAHTb pa3MepbI HaCTHIJ, Heo6xOAHMO 3HaHHe H 
XHMHHecKoro cocTaBa Me>K3Be3AH0H cpeAbi. Oah 3KO, npn coBpeMeHHOM coctoh- 
hhh HauiHX cpeACXB HccAtAOBaHHH, 9xa nocACAHHH 3aAana TpyAHO paspeuiHMa. 
Bo bchkom cAynae, HeB03M0H*H0 onpeABAHXb xhmhhcckhh cocxaB h pasMCpw 
nacxHHeK oAHOBpeMeHHo, hcxoah H3 AaHHbix Ha6AK>AeHHH HaA noKpacHeHHeM 


cBexa H36HpaxeAbHbiM norAOUjeHHeM- , 

OAHOBpeMeHHo LU a a e h npHiueA k BbiBOAy, hxo bhc xeMHbix o6AaxoB 
nacxnybi HecKOAbKO Menbine b paBMepax, xeM b caMbix xeMHbix o6AaKax. LU a- 
a e h npHBAex h cneKTpotpOTOMexpHnecKHH MaxepnaA aah penieHHH nocTaBAeH- 
hoh hm aaAaHH. Oh o6x>hchha BbiHBAeHHoe cneKxpotJioTOMeTpHeH pacnpeaeAe- 
Hne aHeprHH b cnexxpax 3Be3A, pacnoAoweHHbix b tcmhwx o 6 Aaxax, norAO* 
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063op pafioT no npofijieMe 91 

igeHaeM nacTHHKaMH- ?KeAe3a c AHaMeTpoM okoao 70 — 80 mjt 1 - CAeAOBaTeAbHO 
cneKTpo^oTOMeTpHMecKHe H3MepeHHH noKa3aAH corAacHe c pe3yAbTaTaMH hc- 
CAeAOBaHHH, OCHOBaHHbIX Ha H36bITKaX yBeTa. 

OnpeAeAeHHe pa3MepoB MacTHU[ aah pa3HWx 3AeMeHTOB BbinoAHeHO 
O. A. MeAbHHKOBbIM [109, 114] Ha OCHOBaHHH Ha6AK>AeHHH, noAyneH- 
hwx b CnMew3CK0H oGcepeaTopuH. HcnoAb3ya h TeopeTHBecKHe paccyjKAeHHH, 
oh npHmeA k pa3MepaM nacTHU, nopHAKa 100 wjt( AeTaAbHee: 85 wp aah skc- 
Aesa h ao 155 wp aah hhkcah). 

T- A. Ko'UaUIBHAH [79] B A6aCTyMaHCKOH* o6cepBaTOpHH BblHHCAH- 
Aa pasMepw nacTHij b Tpex HanpaBAeHHHx (na M 34, M 35 h «IjHppyc») 
h noAy HHAa aah Bcex na hhx oahh nopHAOic paaMCpos: 

100 m]f- Ma 5KeAe3a, 

135 aah hhkcaji, 

160 n aah nenp03p. ahsacktphkob. 

HaAO HMerb b BHAy, hto Bee 'rpn o6AacTH AOKaT na MaAbix hah yMepenubax 
raAaKTHMecKHx imipo’rax ( — 15°, +3°, —10°, cootbctctbchho). 

CaMo co6oh paayMeeTCH, hto mojkiio roBopHTb AHiiib o n p e h m y nj e~ 

CTBCHHOM HAH CpeflUCM pa3Mepe HaCTH^ B AeHCTBHTeAbHOCTH XJC, 

HaAo ayiaaTb, hto MaTepHUAbiiaH cpeaa coaepjKHT Haermjbi caMbix pasi-iooC- 
pa3Hbix pa3r.sepoB, hto AeAaeT AOBOAbno TpyAHbiM hctoakobshhc aanHwx o 
ijBerax 3BC3A- F p h h m t e h h, ohcbhaho yHHTbiuafl sto o6cTOHTeAbCTBO, 
reopeTHHecKH HCCACAonaA HacToxy pacnpeAeAeHHH nacTHij pa3AHHHbix AHaMeT- 
poB, hcxoah h3 flanHwx pacnpeAeAeiiHH HacxoTbi rnnep6oAHHecKHX MexeopoB h 
noAynHA npH btom, hto nac.TOTa AHaiwexpoB nacTHHex oSpaTHo riponopijHOHaAb- 
na TpeTbeii CTerieHH AnaMeipa [484]. 

iloAHoe pemeHHe 3Toro Bonpoca nysxAaeTCH b oGihhphwx cneKTpocpoTOMex- 
pHHCCKHX H3MCpeHHHX, MOryiXJHX npn6AH3HTb Hac K HCTHHHOMy BHAy 3aK0H3 
nOrAOI^eHHH, KOTOpMH AeJKHT B OCHOBC nOAo6Hb!X BblHHCAeHHH. 

K AanHMM o rHnep6oAHHecKHx Mexeopax (o MeTeopax «KocMHHecicoro npo- 
Hcxo>KAeHHH») nacro npn6eraioT He TOAbKO aah onpeAeAenHH paaMepos nacTHii, 
HO H AAH BbIHCHeHHH KOCMHHeCKOH npHpOAbl nOrAOtnaK>UI,eH CpeAbI BOo6lge 

[987]. Onenb TpyAHO BMHCHHTb Bonpoc o cocTaBe norAoujajom,ero BeujecTBa 

npHMbIMH Ha6AK)AeHHHMH. AliaAOrHH C MeTeopaMH HaCTO CAyXSHT HCXOAHMM 
nyHKTOM npw paccMOTpennn Bonpoca o cocTaBe Me)X3Be3AH0H MarepHH hah b 

1 Ho cneKTpoc]poTOMeTpHHecKHM HccneAOBaHHHM Baaje h Mhhkobcko- 
r o [2891 pa.3Mepbi Hacraij AocTHraiOT 150 tn,u, rpHHniieitH [4841 h Apyrne 
Taioice iioJiynajiH a^h cpeAHero pasMepa pacceHBaromnx nacTHii 3HaneHHH nopnAKa 
10 -* caHTHivieTpa, 6epn 3a ocHOBy Teopnio M h h 3aKOH HHTepecHo, hto 
HHCTO TeopeTHHeCKHe COOSpameHHH, T. e. COBepmeHHO CaMOCTOHTejIbHblH, He33BHCH- 
Mbitt ot naeTOBbix noKaaaTe/teH h cneftTpocfroTOMeTpHHecKHX AaHHbix nyTb, na:m 6jih3- 
khh k 3TOMy peay/ibTaT: AnaMeTp HacTHi; okojio 160 — 200 . ««■ [814], 
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1 92 Tiiasa nepBaa 

HCCAeflOBaHHHX BeAHHHH, nAOTHOCTH, MaCCbl H AaHSe AHHaMHMeCKHX xapaKTepH- 
cthk norAoigaioiijeH cpeAw, Koraa 3th HccAeAOBaHHs BeayTCH mhcto TeopeTHHe- 
ckh hah ocHOBaHbi Ha AHcxyccHH AanHbix Ha6AK)AeHHH. BMecTe c tcm, paayMe- 
eTCH, pe3yAbTaTbi cneKTpaAbHoro H3yneHHH xhmhhccxhx xa paXTepncTHX ah<J>- 

tpysHbix TywaHHOcTCH Taioxe MoryT 6biTb pacnpocTpaHeHbi h Ha bcio Me>K3Be3A- 

nyio cpeAy, Boofiuje. 

OnpeAeAeHHe nacTOTbi nacTHy pasHOH BeAHMHHbi MejK3Be3AHoro BeigecTBa 
HMeeT Ba*HOC 3HaXeHHe C TOHKH 3pCHHH H3yHeHHH CTpOeHHH FaAaXTHKH, oco- 

6eHHo, ecAH HMeTb b BHAy, hto y*e MeAbHHKOB [109] cAexaA yKa3aHHH 

Ha TO, HTO epeAHHH AHBMCTp HaCTHIJ nblAeBOH MaTepHH He OCTaeTCH nOCTOHH- 
HNM BO BCCM TBAaKTHHCCKOM HpOCTpaHCTBe, a MeHfleTCfl, yMeHbUiaHCb C yAaxe- 
HHeM OT raAaKTHHCCKOH nAOCKOCTH. 

<Z(aHHbie Crc66HHca [912], noxa3aBUiHe, xax' 6yATO, hto 3aBHCHMOCTb 
Me?K3Be3AHoro paccenHHH ot aakhw boahm oAHHaxoBa xax b nAOTHbix, Tax h b 
pa3pe»;eHHwx o6Aaxax, hcabsh paccMaTpHBarb xax npOTHBOpenne pe3yAbTaTy 
Mca b h h k o b a, t. k. HccAeAOBaHHbie Ctc66hhcom o6Aai<a MBAO 
oTAHiaioTcs Me>KAy co6oh raAaxTHHecxHMH uiHpoTaMH. /^aHHbie C t e 6 6 h fl- 
ea cKopee AaroT ocHOBy paccyiKAeHHHM OTHOCHTeAbHo nponcxoJKAeHHH nacTH- 
nex H3 Me>K3Be3AHoro rasa nyreM kohaghc3ijhh. Boo6uje jxe, hmch b BHAy np- 
peryABpHocrb pacnpocTpaHeHHH MeiK3Be3AHoro BeiyecTBa, hbao cHHTaTbcn h c 
B03M0JKH0CTbI0 HeOAHOpOAHOCTH B ero (pH3HHeCK0M COCTaBe, B HaCTHOCTH, B 
cMbicxe pacnpeAeAeHHB b HeM nacTHij pa3AHHHbix AnaMeTpoB. 

Tax hah HHane, b3>khoh saAaHeii hbabctch onpeAeAenne paccMaTpHBaeMOH 
nacTOTbi b p a 3 h bi x HanpaBAtHHsx, Ha p a 3 h bi x r a a a x t h- 
tecKitx uiHpoTax. H TyT mctoa h36mtkob ijBeTa 3Be3A hbahctch oahhm 
H 3 naH6oAee atfKpexTHBHbix cnoco6oB HCCAeAOBaHHH. Pa6oTbi jxe, BbinoAHeHHwe 
Ao chx nop b 9T0M HanpaBAeHKH, 6 wah AaAexo euje He AocraTOHHbi h He noAHbi. 

OoABeprHyB anaAH3y c arofi tohkh 3peiiHH Ham xaTaxor, mm noAynHAH 
yxasaHHC na to, hto pa3Mepbi nacTHn, b nanpaBAeHHHX Ha BbicoKHe uinporbi 
Ha 10 — 15% MeHbiue pasMepos b raAaxTHHecxoH nAOCKOCTH (cm. HHJKe). 

B o6meM >xe, HCCAeAOBaHHH, ocHOBaHHbie Ha aHaAH3e Me>K3Be3AHoro no- 
rAOI£eiIHH B CBH3H C TeopHeS paccenHHH M H, KOTAa HdCTHHKH npHHHMaAHCb 

3a MBTaAA: JKeAe30, HHKeAb, IJHHK, MeAb, HaTpHH, npHBeAH K cpeAHeMy 3Ha- 

HeHiiio paAHyca HacTHij Me?K3Be3AH0H nbiAH, paBHOMy okoao 100 ma. ripHMepHo 
TaKHe HacTHrrw OTBenaiOT cooTHOiiieHHio (saxony) a -1 . 9to hbahctch Han6oAee 
nacTO BCTpeHaroujHMca cpeAHHM pa3MepoM TBepAbix nacTHij- 

B 3T0H ?Ke CBH3H HHTCpeCeH BOnpOC H O nAOTHOCTH H MaCCe Me?K3Be3AHOrO 
Eeui,ccTBa. /(aHHbie o MeTeopax 6biBaAH b Hexoropbix HCCAeAOBaHHHX hcxoahmmh 
H AAH BbIHHCAeHHH 3THX BeAHHHH. BbIBOAHAaCb CpeAHHH npOCTpaHCTBeHHaH 
nAOTHocTb MejeopoB no cpeAHeMy HHCAy tcx MeTeopoB, xoTophie 3aAeTaK)T b 
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O63op pa 60 T no npo6jieiwe 93 


3eMHyso aTMOCcpepy b tchchhc cyTOK. 06o6useHHe peayAbTaTOB aah MeiKssesA- 
Horo ripocTpaHCTBa, AaBaAO aah haothocth anaHeime nopHAKa 10 11 rp/cM 8 

* L438J 1 . 

Hsao OAHaso noAaraTb, htq BbinncAHeMoe norAonjeHHe cseTa, Koropoe mo- 
»eT 6bITb Bbl^BaHO MaCCOH MeTCOpOlB, OnpeACACHHOH no hx c y t o m h o h m a- 
c t o r e, cocTaBAHCT AHUib HCKOTopyio A OAK Toro norAoigeHHH, KO- 
Topoe noAynaeTCH H3 Ha6AK>AeHHii iisa 3Be3AaMH. HI a a e h [800], hcxoah 
H 3 TeOpHH M H, nOAy^HA AAH TCMHMX o6a3KOB B Bo 3HHHCM H LJedpee riAOTHO- 
CTH 0.4X10 " ,6 'h 0.6X10 U Fp/cM 3 , COOTBeTCTBCHHO. ^ah Maccw me noAynnA 
35 coAijeHHbix Macc b cAyaae nepsoro h 300 coahchhmx Macc b CAynae bto- 
poro oGAaKa. OnpeACAeunn LU a a e h a neAbsn c^HTaTb BnoAKe coBepmeH- 
HbiMH b CMbicae noASopa h HcnoAbaoBaHHH MaTepnaAa, ho ohh cwrpaAH Heno- 
Topyio noAOJKfiTCAbHyjo poAb, noKaaaB B03M0JKH0CTb pemeHHB AanHon 3aAaHH 
H BCC TaKH npaBHAbHO O^HHB n O p 51 A o K BeAHHHHbl nAOTHOCTH H Maccbi. 
HaKoneij, ohh hmcah 3HaHeHiie h b tom cmwcac, >?to noKa3aAH sosMomHOCTb 
o6bHCHeHHH norAosx|eHH5i 6ea AonyigenHsi onenb 6oAbuiHx Macc— (necorAacyio- 
IH.HXCH c HafiAiOAaeMbiMH CKOpocTHMH 3BeaA hah Boo6ige npOTHBopenautHX Apy - 
fhm AaHHbiM o6iH,ero xapaKxepa) 2 . B o6ujeM, b cooTBeTCTBHH c Teopixeii M h,. 
CpeAHIOIO HAOTHOCTb raASKTHHCCKOH MarepHaAbHOH CpeAbI, COCTG55ra,eH II 3 Hbl- 
AHHOK, H3AO CHHTaTb paBHOH npufiAKSHTeAbHO 10 " i ® rp/CM 3 . 

T- A. K O H A a 111 B H A H, IiblHHCAHB B IJIiTIIpOBaHHOH pa6oTe HAOTHOCTb 
Me>K3Be3AH0H HblACBOH CpeAbI AAH HCCAeAOB3HHbIX tK> TpCX HanpaBACIIHH, IIOAy- 
HHAa AAH HHCAa HaCTH^ B oahom Ky6. CaHTHMCTpe 10 ~ U — 1 0 ~ u . CooxBex- 
CTBCHHO, AA5I JKCACBa HAOTHOCTb OKasaAaCb 2 — 7 X 10~ 24 rp/cM 3 . 

riAOTHocTb h Macca MeM<3BC3AHoro r a 3 a onpeAeAHicrcH Ka oceoBe ana- 

AH33 HHTeilCHBHOCTeH MSH£3Be3 AHbIX AHHHH 3 . 


1 rpHHinTeilH [485, 484], na ociione HaSniOAaeMOft aacTOTbi ninepSo.raHe- 
ckhx, t. e. hohbjihioiuhxch b cojiHeanoft CHCT6M0 H3Biie, MeTeopoB no.aymn IHIOT- 
nocTb MejKBBeaAiroft cpenw TBepAbix nacTHHeic paBiioif 2X10 ~’ 5 rp/CM®. 3 tot noaneA- 
iibift pe3yjibTaT, xoth h nocTpoee na necKojibKo cMenoft aitCTpanoJiHUKH b CTopony 
HacTHp MeHbinero pasMepa tcm ne wenee mojkho craTaTb aobojimio naAentHbiM h 
oh He oneHb OTJinaaeTCH ot <5ojiee pamiHX bmboaob 3 a A h h r t o h a [444], nojiy- 
HHBiuero b ABaApaTinx'roAax 10 ~ 5 ‘ rp/cM® na ocuoBe hhcto TeopeTHnecKiix coofipame- 
HHft, a TaKJKe h Oopia [731]. BnponeM, caMO cymecTBOBanne THnepSoJiHHecKHX 
MeTeopoB b nacToinuoo Bpeain riOABepraeTcn -coMHeiiHio. 

- Ha AainiBTX ITT a n e n a BbireitaeT, hto hiicho nacTHaeK na oahh KySHae- 
cKHtt caHTHMeTp b ofijiaKe n BoaHH’iew paBiio 1.7X10 ~ u . rji3ftc6epr TaioKe 
oneiraji cpeAHee mhcjio aacTHHeK h nojiynuji pe3yjibTaT, Bec.bMa othhhhhh ot nocJieA- 
nero 3HaaeHHH. Ho, sto h iiohhtho, b cbh3h c xeM, hto BbiHHCJieiiHH rjioftcGep- 
r a 6biJiH ocHOBaHM Ha ouiHfionHbix nojiomeHHHX. 

3 C T p y B e BbIHHCJIHJI njIOTHOCTb B Me)K3BB3AHOM Ta3e OTAeJIbHO AHH pa3HbIX 

BJieMeiiTon. Bnpo«iCM, xaKHte nocTyna.a h 9 h x a m. Oahhko y C t p y b e 
cpeAiiflH njTOTHOCTb noHynanacb HecaojibKo Sojibine, aem y J\ a h x a m a, no o6a as- 
Topa npiixoAiuiii it cornaciioMy BbiBOAy, hto naoTiiocTb BOAopoAa Sojibine, neM njioT- 

HocTb npo'iax BJieivieiiTOB. 
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1 -94 TjiaBa nepBan 

CpeAHHH IIAOTHOCTb BCeH MeJK 3Be3 A HOH MaTepHaAbHOH Cpeflbl OUeHHBa- 
Aacb flpyi'HMH, 6oAee KOCBeHHbIMH MeTOAaMH. O O p T, np03HaAH3MpOBaB 3Be3fl- 
Hbie ABHJKeHHH b HanpaBAeHHH, nepneHAHKyAHpHOM raAaKTHnecKOH iiaockocth, 
noAyHHA aah Hee 3X10 ~ 2 *rp/cM 3 . Ohcbhaho, mto aah cpeAHen iiaothocth 
AOAJKHa 6biTb npHHHTa BeAHMHHa nopHAKa 10 ~ n - I 

KanoBa use Macca Been norAoujaiOHjeH MaTepHH b FaAaKTHKe? O6iijyio Mac- 
cy norAOiijaiOHjero BeiyecTBa mohcho oijeHHTb hcxoah H 3 HBBefTHbix npcAno- 
Ao»:eHMH o <pH3HMecKOH npnpoAe 3Toro BeigecTBa. BecbMa 6oAbixiHe— npeBoc- 
xoAHujae Maccy Bcefi TaAaKTHKH — a noTOMy h 3aBeA0Mo HeBepHwe 3HaneHHH 
waccbi I'OAyiaioTCB, KorAa AonycnaiOT, mto norAoujaioujee BeujecTBO coctoht 
H 3 Kpynnwx, sKpaHKpytoujHx nacTHij hah Hao6opoT AonycKaioT, hto oho no- 
Ao6ho HaiueMy aTMOctpepnoMy rasy h k HeMy npHMeHHMa TeopHH pacceHHHH 
P a a e n. IlpaBHAbHee CMHTaTb, mto nacTHabi norAoujaioujero BenjecTBa hmwot 
nonepeHHHKH nopHAKa 10 ~ V1 cm. TorAa ohh Han6oAee stjHpeKTHBHW b cmwcac 
norAoiijcHHB h aah o6 , bBCHeHH5i Ha6AK>AaeMoro MeiK3Be3AHoro norAoiu,eHHH ao- 
cTaTOHHa b TaKOM CAynae h Macca, 3HaMHTeAbHo MeHbmaH Maccw Been FaAaKTH- 
kh h noTOMy BnoAHe sepoHTnaH. 

Eihc b 1940 roAy anaA- B. T. OectHKOB [189J cAeaaA nepByio H3 
Han6oAee HaAeiKHwx o^nox o6ujeii Maccw tcmhwx TyMaHHocTefi b FaAaKTHKe- 
4onycTHB, mto AHaMerpw nacTHij Me*3Be3AH0 H hwah pasHw okoao 10 6 cm, 
ho ymiTbiaaii npn stom BepoHTiiyio AHcnepcino pa3MepoB h hcxoah H3 TeopHH 
Mh, OH bwmhcaha no oueHeHHofi onTHHecKoii TOAiijHHe raAaKTHHecKoro 3KBa- 
TopnaAbiioro caoh bcjo Maccy aroro BenjecTBa. Ona oKaaaAacb paBHOH 10 s 
COAHeMHbIX Macc. 

3Ta oyeHKa naiiiAa cepbe3Hoe noATBepasACHHe yme b 1945 — 1946 rr. 
He3aBKCHMaa qijeHKa, npon3BeAeHHan 11. II. IlapeHaro [132] b 1945 
roAy, raKJKe AaAa Cahskhh k 3HaHeHHio CDeceiiKOBa pe3yAbTaT. IloBTope- 
HHe noAo6nwx bwhiicachkh c yneTOM hobwx AaHnwx Kan o KostJxJwaHeHTe no- 
rAOIIjeHHH, TaK H 06 3fJ)<J>eKTHBHOH TOAIgHHe raAaKTHHeCKOrO CAOH He H3MeHHAO 

SToro 3HaHeiiHH (O. FI. I! a p e h a r o [134]). llo3AHee, KorAa hm 6wah yHTeHbi 
BHOBb oTKpwTbie AH(p$y3Hbie TyMaHHocTH [698, 699], o^HKa 6biAa yTOMHena: 
1.8X10 coAfieHHbix Macc [135]. n P H stom FT. FI. IlapeHaro hcxoaha 113 
AaHHbix o norAoujeHHH, pa3Mepax, Maccw oahoh cpeAHeH TyMaHHocTH h koah- 
necTBa tcmhwx TyMaHHocTefi b HeKOTopoS eAHHHge o6beMa (cm- bwuic). FleAaa- 
ho noHBHAacb HOBaa pa6oTa II. R IlapeHaro [137], b KOTopofi hm Aana 
HOBan (6oAee BwcoKan) onieHxa KOAHHecTBa tcmhwx TyMaHHOcrefi. OAHaKO, 
Aame ecAH HcxoAHTb H3 stoh oijeHKH, o6ujaH Macca He AOAJKHa HSMeHHTb cboh 
nopHAOK BeAHHHHW. 

B. A. BopoHijo b-B eAbHMHHOB [46] oyeHHA b 1940 r. Maccy ah$- 
$y3Ho5 MaTepHH b faAaKTHKe no pacneTaM, ochob3hhwm Ha norepe Maccw 
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O630P pa60T no HpoOjieMe __ 

anesAaMH BoAbcp-Pafie h Hobmmh. PeayAbxax oKaaaAcn okoao 10® CoAHenHbix 
Macc. Oh Mor npeiKAe noKaaaTbCH necKOAbKo npeyBeWHHCHHbiM, no 

HOCAe OTKPWTHH r. A. Ill a ii H a 12261 MbI HeH36e»HO CKAOHHBMCH K y6e*Ae- 
HHIO, MTO AHCJupyaHoS waTepHH B TaAaKTHKe 3HaHHTeAbHO 6oAbme, neM bto 6 wao 

BHflUO H3 Ha6AIOAeHHH npeHCHHX A ex. 

C ApyroH CTOPOHW, AieAaTeAbHO, aah 6oAee tohhmx oijeHOK Macc, ACAaxb 
pac-HCTW a ah paBAHH^bix raAaKTHHecKHX HanpaBAeHHH pa3AeAbHo, c yneTOM 
J, s HUflKTiHAyaAbllblX xapaKTCpHCTHK. TsKOK MeTOA' MeTOA AH$ (pepeHOHpOB aH - 
„MX ojseHOK- — npHMCHHAH MbI npa AHaAK3C Hamero KaTAAora. Oh aba him 
HCCKOA bKo MCHbmee sna’ieime, hcm npiiHirro no ® e c e h k o b y h il a p e- 

Haro (cm- rAauy IV). 

Bo MHornx H3 coBpeMennbix paGox o6njaa Macca norAoigaiou^efi MaxepKH 
b FaAaKTHKe npuBiiaeTCH paBiioii okoao iioaobhhm Bceii Maccw b I axaitTHKe, 
hah ona Aance mohsct npHSAHSKarbcH k Macce Bcex aseaA 1 - IlocAeAHHH *e chh- 
raeTcn paBHofi 10 11 hah 2X10 1 coahchhwx Macc. 

Onpe^eACHHe tiaothocth h Maccbi MC$f£3Be3AHoro seii!,ccTBa otHochtch no- 
•HtaAyfi k Han6oAec rpyAHopemaeMbiM saaanaM raA-aKTunecKOH acTpoKOMHH. Ffo- 
9T0My cACAycT c ocTopoiKHDCTbio noAxoAHTb k peayAbTaTaM rioAoSHbix OU,eHOK 
h noKa npHHiiMaTb nx ah mb b Kaiecxsc opneHTHpoBOHHbix 3HaneHHH. Ecah 
HMCT b B BHAy Maccy BceS MexiSBCSAHOH MarepHH, hco 6 xoahmo cMHTaTbca, 
KSK cicaaaiio nbiuie, c otkpmthhmh F. A. LLI anna l 266], a TaK®e h c haah- 

HHeM 3Ha l IHTCAbH0H AOAH HeHTpaAbHOH COCTaBAHHJUjeH, HTO yCTflHOBAeHO 

M. A. B a m a k h a 3 c 140’!. $H<]><J)cpeH;jHpo3aHHbie 5Ke °U eHKn n0 oTAeAbHHM 

HanpaBACHHHM (no raxaRTHHecKHM inupoTaM, a mojkct 6biTb h AOAroTaM) secb- 
Ma JieAccoo6pa3iibi n iix naAO BBOAHTb no Mepe AeTaAnaHpoaaHHH nauiHX 3Ha- 
HHH, T. e. OIipeACACHHH norAOIIjeHHH HAH BblKBAeHKH AK(}H}iy3HbIX TyMaHHOCTefi 
bo mhoi’hx HHAHBHAyaAbHbix nanpaBAenHHx h Aaaie rAy6HHax. 

B iiacTOHiijec BpeMH Mbi pacnoAaraeM MeKOTopwMii AaHHbiMH h o ABHJKe- 
HH5IX B MCJK3BC3AH0H cpeAe, TOMHee, B MC/K3Be3AH0M Ta3e. 3 tH CB 6A6HHH AOCTaB- 

AfHOTCH HAM HCCACAOBaHHHMH AyHCBblX CKOpOCTefi HO MP.>K3Be3AHbIM AH H HAM B 

2 ^ 
cneKTpax panHHx 3Be3A • 

FAaBHMe pe3yAbTaTbi cor.peMeiiHbix pa6oT b stoh o6.\acTH BaKAiOMaiCTcn 

1 JiioOonbiTiio BcnoMniiTb npcAnojioHcemie B. Pep mean: «... oQnnnc TyMan- 
ho ft MaTcpHii aojihcho npcBBOHTii nee name BooopameuHO, xoth oho othochtch Taro«e 
h ii o6T>eKTaM, noipiMaeivibiM b name npeMs iic kak cocTaBJimoumM MeHt3Be3«Hoe iie- 
mecTBO. Bonce nenocpe«CTBeHHo otiiochtcji k MencaneAnoft ranaKTunecKofi MaTep.Hn 
mmc.'ih B. B. C t p y b e 1 1 53] , nsnoHceimue b stom xte nyxe. BbtcKa3biBam>c 
O o p t a, CAenai-nioe yme n namy snoxy: «Macca weTeopoB h TyMamioft MaTepim Be- 
poHTiio 0’ienb Mana cpaBiiiiTeAbno c Maccoii 3Be3A», — nomanyii, MCHee co3ByiHo c 
coBpeMenHbiMii npeACTaBJiciniHMH u otoh oGnacxH. 

2 HoAoSiibie iiccncAOBamiH 6buni itanaTbi em,e b 1918 rosy na ocnoBe cneKTpo- 
CKonimecKiix CKopocTeft TyMamiocTH Opiioiia h npyrux [394], Hapany c othm Aena- 
jmcb nonbiTKH o6napyjKHTb ABHJKeiiHfl h iipo'me H3MeHeiiHH na (pOTorpacJiHHX, pasAe- 
jieiiHbix npoMeatyrKOM b acchtoic h 6onee JieT (iianpiiMep, [434]), ho TaitHe nonbix- 
kh ne Aann peaynbTaTOB. 
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B TOM, HTO BO-nepBbIX, MeJK3BC3AHbIH Ta3 yHaCTByeT, KaK H Bee 3Be3AbI, B 
raAaKTHHecKOM BpameHHH h, BO-BTopwx, b Me?K3Be3flHOH cpefle HMeiOT Mecro 
neicyAHapHbie abhjkchhh. IlpH stom noAynaiOTCH yKa3aHHH Ha OTAeAbHbie «na- 
KAaflbiBaioiijHecB* Apyr Ha Apyra Maccw Me>K3Be3AHaro ra3a, o6AaAaioiijHe 

p33HbIMH CKOpOCTHMH. 

, no HCCAeAOBaHHBM O. A. M e A b H H K O B a [1131 neKyAHapHbie CKOpOCTH 

OTAeAbHbix o6AaKOB rasa oKaaaAHCb nopAAKa 7 km/cck. 1 . TaKHe 3HaHHTeAbHbie 
neKyAHapHbie CKOpOCTH BIIOAHC COBMeCTHMbI C TeM CpaKTOM, HTO ra3 OKa3bIBaeT- 
CH pacnpOCTpaHeHHbIM AOBOAbHO ASAeKO B o6e CTOpOHbl OT TaAaKTHHeCKOH nAO- 

CKOCTH ( 7891 . 

CMeujeHKH MexK3BC3 AHbix ahhhh, HHTepnpeTHpyeMbie b CBeTe TeopHH raAaK- 
THHeCKOTO BpaHieHHH, MOrAH 6bl CAyatHTb XOpOIUHM KpHTCpHeM paCCTOBHHH. 
OAHaKO, 6oAbUIHe neKyAHapHbie CKOpOCTH OKa3bIBaiOT B 9T0M OTHOUieHHH CBOe 
oTpHyaTeAbHoe bahhhhc. Ho, acao ocao^khkctch BAo6aBOK eiije tcm, mto KaK 

oKaaaAocb, M«K3Be3AHbiH ra3 o6AaAaeT em,e h TypfiyAeHTHWMH abhjk6hhhmh 2 . 

nocAeAHHMH o6bHCHHA A a a m c [ 259 , 262 , 263 , 266 ] o6HapyjKeHHyio hm, 

6AaroAapa npiiMeHeHHK) moiijhoh annapaTypw, hmchho 100 " pe(J)AeKTOpa c 

O 

A.HcjHppai^HOHHbiM cneKTporpatpOM Kyfla 6oAbmoH AHcnepcHH (okoao 3 A 
B MHAAHMeTpe), CAOHtHylO CTpyKyTypy AHHHH MeJK3Be3AH0T0 KaAb^H, HX aCHM- 
MeTpHH h pacujenACHHH pa3AHHHoro BHAa. Me>K3Be3AHbie ahhhh nacTO OKa3bi- 
BaiOTCH ABOHHbIMH, a TO H paCUjeHAeHHblMH Iia HCCKOAbKO KOMIlOHeHT, B peayAb- 

TaTe naAHHHH no AaHHOMy Ayny 3peHKH AByx h 6oAee OTAeAbHbix rasoBbix 06- 

ABKOB C pa 3 AHHHbIMH HHAHBHAyaAbHbIMH neityAHapHblMH CKOpOCTJIMH, HTO' 
HBAHeTCA yKa 3 aHHeM Ha HpperyAHpuoe 3 anoAHeHHe npocxpaHCTsa AHcitpeTiibiM 
ra 30 Bb!M o 6 Aai;oM, HanoAoGne reMHbix norAOUjaiOLipix Macc 3 . 

3 th h Apyrne Ha 6 AiOAeHHH, b hbcthocth, — r. A. Ill a h h a [ 226 ], bmh- 

BHAH OCo6eHHOCTH H TOHKHC XapaKTCpHCTHKH Metft3Be3AHblX MaCC HX AHCKpeT- 

nocTb, HpperyAHpuocTb pacnpcAeAennH nacTHHeK BHyrpn OTAeAbHbix 
o6AaKOB, pa3AHHite b AonnAepoBbix cMeigennAx (ot 5 ao 60 km/cck), Typ6yAeH- 

THbie ABHJKeHHH H T. A- BMeCTe/1 TeM, 9TH Hte Ha6AIOAeHHH, o6HapyjKHBUIHC, HTO 
OTHOCHTeAbHaa HHTCHCHBHOCTb MejK3Be3AHbIX AHHHH MCHHeTCfl OT 3BP3AM K 3Be- 
3Ae, AaAH yica3aHne Ha HeoAHopoAHoeTb XHMHHecKoro cocTaBa MejK3Be3AH0H 
r a 3 o b o fi cpeAbi. A hmchho, b cneKTpax iiecKOAbKnx npitHx 3Be3A, b nAea- 
Aax, pacnoAOHteHHbix npaKTHHecKH b BecbMa 6ah3Khx MeH<Aygpo6oH' HanpaBAe- 

i Cm. TaKwe [754, 682, 680, 681, 314], 

2 yKa3aHHa Ha cymecTBOBaiine jioitaAbHbix TeneHHtt b o6jiaKax MOKanesAHora- 
ra3a cm. TaKHte b paSoTe B e p t o [361], Biohcoh, a 6 p h h E y p jk e 
[392], npHMeHHBuiHe HHTeptpepeHpHOHHbitt MeTOA it HafiAiOAeHHHM TyMannocTH b 
O pHone, KOHCTaxHpoBaAH ,b nocJieAHeft HpperyjiHpuocTH h pa3JiHHHH b ayneBbix cko- 
Pocthx OTAeAbHbix ee Macc. 

3 9th oScTOHTeAtCTBa h 3aTpyAHHi0T, naK OTMeaaAocb Bbirne, Hcno,rtb30BaHHe? 

HHTeHCHBHOCTeH MeiK3Be3AHbIX AHHHft B KHHeCTBe KpHTepHH paCCTOHHHft. 
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HHHX, HMeiOTCH pa3Hbie M«K3Be3AHbie AHHHH: B OflHOM H3 WHX AHHHH CH, B 
Apyrax TOAbKO H H K, KOTOpbIX HeT B nepBbIX H T- n. 

3th 06cT0HTeAbCTBa H, TAaBHOe, HaAHHHe Typ6yAeHTHNX ABHJKeHHH Tpe- 
6yiOT aab pemeHHH 3a4a*!, CBH3aHHHx c pacnpocTpaHeHneM h npHpoAOH MejK- 
3Be3AHoro ra3a, ASAbHefiiiiero HaKonAeHHB cneKTpocKbnHHecKoro MaTepHaAa, h 
B HaCTHOCTH, HCCAeAOBaHHH KOHTypOB MeiK3Be3flHbIX AHHHH. Ho H Te flaHHbie, 
KOTopbiMH mm pacnoAaraeM b nacToniyee BpeMH, hbahiotch cepbeaHoii noMep- 
axofi KOHyenyHH hcoahopoahocth MejK3 B e3AHoro BenjecTBa Bco6uje. i ! 

Oco6o pa3BHBalOTCB pa 60 TW B HanpaBAeHHH TeOpeTHHeCKOH TpaKTOBKH BO» 
npocoB, CBBaaHHbix c npHpoAOH h pa3BHTHeM MejK3BeaAHoro Bei^ecTBa. Bonpocw 
MeCTHOro paBHOBeCHB nblAH H aTOMOB, (pH3HHeCKHe yCAOBHH BHyTpH nblAeBOrO 
HAH raaoBoro o6AaKa, H0HH3aijHH, afJxpeKT AyneBoro AaBAeHHH, raAaKTHHecKoe 
paBHOBecne MejK3Be3AHo5 MaxepHH, pacceHHHe CBera cpe A OH CMemaHHb.x na- 


CTHli H mhothc no A o6 H bie h po A cx B eHHbie hm Bonpocbi HBHAHCb npe A Me T OM 
CpaBHHTCAbHO paHH^X, B 6o A bUIHHCTBe CAyHaCB H M3A0 y A aHHbIX, TeopeTHHe- 

ckhx HCKaHHH o A hhx aBTopoB [444, 443, 783, 54, 932, 933, 630, 631, 580, 531 
582, 535, 609J H pn A a 6oAee HOBbix HccAe A OBaHHH flpyrnx ([941 942 928 488 
484, 533, 534, 957. 805, 814, 887, 888, 890, 891831, 996, 553 551 503 504 
776, 973, 445, 5651 h A p.). 

9 AA HHrT0H 6bIA OflHHM H3 nepBbIX, KTO CT3A TCOpCTHHeCKH BblHHC- 
AHTb HOHHaaijmo B MesK 3B e3 A H0M npocTpaHCTBe. HcxopHnecKH HHTepecHo, hto 
n P H 3THX BbIHHCAeHHHX OH HCXO A HA H3 HaAHHHH K a A b B H * B MOKBBeSAHQM 
npocrpaHCTBe, b cbb 3 h c Tew, hto AaHHwe coAneHHbix Ha6AK> A e H HH npH A a B aAH 
npeHMyujecTBeHHoe noAoaeHHe hmchho sTowy BAeiweHTy . Ho, bhocacactbhh no 
BWHBAeHHH npeHMynjecTBeHHoro SHaneaHH Bo A opo A a, HOHH3a U Hio craAH neoe- 
BWHHCAHTb A AH BOAOpOAHog Cpeflbl. HuxepeCHO H TO, HTO SflflHHrTOH 
yKaaaA, hto xeMnepaxypa MeasaesAHoro npocxpaHCTBa n P H6AH}KaeTca k a 6- 
c 0 AK)THOMy nyAfo, HO TeAO, HaxoAHujeecn b hgm h norAoujatOHjee HsOnpaxeAb- 
' MojKe T AocTHraTb 6oAbimix SHaneHHH TeMnepaTypw, 6Aaro A a P H o6hahk> 
cBexa 3Be3 A b pa A HaijHH bbicokoh HacroTbi. IIoBTOMy xeMnepaxypa ca M Hx 

A — WX " aCTHU MO>KCT /t0C ™ qb HCCK0AbKHX rpa A ycOB. n P H BblHHC- 

Z EHH HOH " 3a « HH OKa33A0Cb Heo6xOAHMb IM HCXOAHTb H3 CTOAb Bbl- 

oarvn MnepaTyP ' ^ eTaAbHwe reopeTHHecKHe HccAe A0B aHHH sonpoca o Teune- 
899^ MeJK3BC3flHO " MaTe P H « npHHaAAensaT Cnnyepy [892, 894, 897. 


LUa a e h h Apyrne HccAe A o B aAn npHpoay oxpajKaioHjHx xyMaHHocxeS Ha 
OCHOBe CpaBHCHHH UBCTOB TyMaHHOCTH Ha paSAHHHbIX paCCTOHHHHX OT ocBenja- 
euoH asesAbi, c jiaeroi* nocAe A HeH. Oh bhbm <J>op M yAbi aah ocBemeim* xy M aH~ 
hocth, HMeroigeH nAocKo-napaAAeAbeyio cTpanHpHKauHra h, hcxoab hb reopHH 

pacceHHHB M it, HHTepnpeTHpoBBA ijBexa T y MaHH oc T H b pa 3 Ar«Hbix xoHKax c 
TOHKH BpeHKX HX 3aBHCHM0CTH OT paSMepOB HaCTHHCK, COCTaBAHIOHjHX TyMSH- 

7. Bkdjia. A6acT. acxpot}). ooc., JVs 12 
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gg HiaBa nepBan ’ — 

HR10 813 811 812, 492, 493, 490, 597] » *>•)■ Her comhchh*, hto 

3 Be 3 flOH ee Ty«aHHOC,„ H„«OT 

, ,„a«H«e, xotb oGwiiio noxa one noAbayWTCB Becwa ynpoujcHHWMM 

Z obhocb^bho ««>,, cxpo.„a. - BP,rBX »paK~p«c™ «*■ 

—ec, 

BeuxecTBa rpaBHTa U HOHHoro paBHoeecHH, Hapnay c HCCAeaoBaHHeM paswepoB, 

z::rr M ,c» ™ 

SHa™ B CBH3H c oemeii npo6AeMOH AHHaMHKH 1 aAaKTHKM. 

r A r y p 3 a a H H [59] b BiopaKancKOH o6cep B aTO P HH hccacaobba bo- 
npoc rpaBHTauHOHHoro paBHOBecHH Me«3Be3AHoro BOAopoaa. Hcxoab H3 Toro 

:z:h:%2 ^ 

44 „ “ _ _ noocToaHCTBe KOTopoe aanoAHeHO sBesaaMH pasAMtHbix cbct - 

HblH BOAOpOA B npoCTpaHCT , r „ ... nPHCTBVeT CBe- 

MorTen. n P H 3TOM noKaaa*. ito «a MeJK3Be3AHbiH bo A o P oa B03fleHCT ^ 

MOt.icii. fiMTb H 06VCAOB AHBaeT OO- 

=======.== 

npn u.eKipuiF V R 0 .JTO cBeTOBoe AaBAeHHe AAH 

»„ W „ M , . <**>„. jl c 

Me?K3BC3AH0r0 BOAOPjOAa HMCCT 6oAbUl 

,p««», npoxoJKAeHiia 3»e.« ac.o.b Bowpo^W 

• —■ - 

=sp= —r 

m “ 

““ w T y :t;:i: _ . — — ( . »— « 

MBTCpHH Beayrcfl y»e » «■.«.„« p«» B TaptycxoS aCTpOHO„HBe C KO„ - 

CepBBTOpHM. OhH .M.™ ««« 12-14 ACT TP»y H».« C »C C AMO..™» T. . 
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O63op pa6oT no npofineMe ■gg 

Ky3MHH0M [80, 81] 3aAaHH O 3aBHCHM0CTH MeHt3Be3^H0r0 norAOnjeBHH OT 
.flAHHbl BOAHbl H O pacnpefleAeHHH MeB53Be3flHbIX nblAeBbIX HaCTHIJ no HX AHa- 

MeTpaM. B nocAefliiee JKe BpeMH ohh othochtch k AHHaMHKe Me>K3Be3AHofi nbiAe- 
boh MarepHH. B pa6oTe [82] K y 3 m h h paccMOTpeA Bonpoc o cpeflHen nAOT- 
hocth nbiAeBoii MaTepnn n ee iiaothocth b tcmhwx TyMaHHOCTax, hcxo ah H3 
AaHHbix II. n. nape Haro o MejK3Be3flHOM norAoigeHHH. PaccMarpHBaa yc- 
KOpHIOIljee BAHHHHe c6AH?KeHHH CO 3Be3AaMH Ha flBHJKeHHe ribiAeBbix nacTi^ 
h npoTHBonoAoaiHo aencTByioigee bahhhhc conpoTHBAenna Me2K3BC3AHoro rasa 
h npeAnoAaraa paBHOBecne AencTBHH o6ohx (paKTopoB, AaeTcn oyeHKa cpeAHefi 
OCTaTOHHOH CKOpoCTH nblAeBbIX Ha.CTHU;. n P H 9TOM noKa3aH0, hto npn noAyqae- 
MOH OCT3TOHHOH CKOpOCTH MOryT 06pa30B WBaTbCH, BCAeACTBHe paAHagHOHHO- 
rpaBHTau,HOHHOH HeycTOHHHBOCTH, crynjeHHH c MaccaMH nopaAKa coAHeitibix 
Macc H HX MOJKIIO OTOJKAeCTBHTb C TeMIIblMH TyMaHHOCTHMH. H 3 9THX CryUje- 

hhh BnocAeACTBHH BO3M0JKHO ofipaayiOTca 3Be3AW hah cKonAeHHH h accoijHa- 
ynn 3BC3A- OpaBAa, Macca cryujeHHa, BbiHHCAeHHafl Ky3MHH0M TeopeTH- 
necKH, na yeAbifi nopjiAOK OTAH'iaeTca ot Macc tcmhwx TyManHocTCH, bwboah- 
mwx no n. n. n a p e h a r o. 3 to pa3AHHHe, ohcbh^ho, hbao othccth sa cneT 
HeTOHHocTH o6ohx MeTOAOB, ho ocoGeHHo Hse, — nepBoro, t. e. TeopeTHHecicoro. 

1 aK ham Hi-iane, TeopeTHHecKHe HccACAOsaHHA oxBaTWBaiOT ne toabko (Jm- 
BHHecKyio ripiipoAy MeatSBeaflUbix lac.THu, ho h hx 9 b o a to n h io 
1564, 997J. TeopeTHHecKiie pa 6 oTW b stom HanpaBAeniiH cnoco 6 cTByiOT, bmc- 
CTe c TeM, yacneiiHio poah mchobcsahoh MaxepHH b 3BC3Ahoh bboaiouhh. 

BbicKaaanbi hobwc hack o 6 ofipaaoBamiH kocmkhcckhx tca hs Me5K3BC3A _ 
hoh MaxepHH. y ii n n a noKa3aA, hto oSAaxo kocmhhcckoh nwAH aoajkho 
CT peMHTbCH K KOHACHCaiJHH IIOA ACHCTBHeM AaBAdlHH CBeTa 3Be3A H Co 6 tTBeH- 
iioro THro’reHHa. B pe3yAbxaTe mojkct o6pa30BaTbca KocMHHecKoe tcao pa 3 iiwx 
Macc — ot Maccw, nopHARa Maccw MaAOH riAaHeTw ao Maccw 3Be3Abi [996], Bo- 
npocbl 3BOAIOIJHH TpaKTylOTCH H B paOoTaX XoHAH H AlITTAbTOHa. 
HaAO, OAHaKO, nOMHHTb, HTO B OCHOBe Bcex 3BOAK^HOHHblX HACK XoHAH 
aokht BccbMa nopoHHoe h BOBce He npiiCMACMoe AonynjeHHe 06 eAHHOBpeMeHHOM 
H nOBCeMCCTHOM o 6 paBOBaHHH MaTepHH. FlpOTHBOHayHHOCTb 3TOFO AOnyujeHHH 
OHeBHAHa. OTKpbITHH COBCTCKHX aCTpOHOMOB [12, 14] A 3 AH BecbMa ySeAHTeAb- 
Hyro KpHTHKy noAo 6 Hwx «Teopnfi». 

B pa6oTax OopTa, Xaapa h ApyrHx [503, 504, 735, 506] nOCBHDgeH- 

HbIX nOCTpOeHHIO TeopHH 06pa30BaHHH TBepAbIX HaCTHHeK H3 MCJK3BC3AHOrO ra- 
3a, HMeeTCH pa3BHTHe hack, BeAyignx HanaAO ot AHHafiaaja 1631], o 
BO3M0JKHOH cy6AHMaijHH MeHt3Be3AHoro ra3a BOKpyr HeKOTopwx naCTHg, AeS- 
CTByroigHx KaK HApa KOHAeHcaijHH. Ecah Ahha6a3a HanaA pasBHBaTb Teo- 
P HI ° KOHAeHcau;HH, to X a a p Hero coTpyAHHKH Tenepb saHHTbi bwhchchhcm vc- 
AOBHH o6pa30BaHHA C3MHX HAep. BnpOHCM, HaAO 33MeTHTb, HTO ellje He AOKa- 
3aHbI OCHOBHWe HAeH Bcex 3THX HCCAe^OBaHHH, H B H3CTHOCTH — MHCAb, co- 
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100) r/iaBa- nepBafr 

‘ I 

TAaCHO KOTOpOH aTOMM. H r HOHfal . ra3a, OKpy^KaKDIlJHe TBep^bie HaCTHHKK, npHMO- 
pajKHBaiOTCH k hhm. BnoAHe ecTecTBeHHO, hto Ha3BaHHbie pafioTW noABepraio- 
TCH cepbe3HOH KpHTHKe [400]. 

OflHaKO, npeflCTaBABeTCH BepOflTHbIM, HTO MeHS3Be34Hbie TBepAbie HaCTHabll 
(|)opMKpyK)TCfl H3 MejK3Be3flHoro rasa, a 3aTeM h paspyinaiOTCfl BaanMubiMH ; 
CTOAKHOBeHHBMH, TaK HTO yCTaHaBAHBaeTCH paBHOBeCHe Me>Kfly ra30BbIMH H Hbl- 
ACBbIMH COCTaBAflIOUJHMH Me5K3Be3AHOH Cpeflbl [614, 735]^ ^pyTHMH CAOBBMH^. 
cocynjecTBOBaHHe ra3a h nbiAH mojkho 06 'bHCHHTb yAeTynaBaHHeM TsepAwx 
aacTHij b pe3yAbTaTe CTOAKHOBeHHH hah KcnapeHHeM (no O o prT y); 3 th: 
npeflcTaBAjsHHH o 6 ycAOBAHBaioT nocTaHOBKy h 6 oAee innpoKOH 3aflanH: bwhc- 
HHTb npOnopiJHIO ra^a H nbiAH H BbIHCHHTb npHHHHbl, o 6 yCAOBAHBaroilJHe ABH- 
Hyio nponopiiHro. Oahbko, pemeHHe stoh saAaan Tpe 6 yeT noxa HanonAeHHH 
noapo 6 HbIX Ha 6 AK»AaTeAbHbIX ASHHbIX, C OflHOH CTOpOHbl, H npOABHHteHHB Bne- 

peA TeOpeTHHeCKHX H3bICKaHHH' C Apyroii. B OTHOUieHHH 9THX nOCAeAHHX MO>KHO 

OTMGTHTb, HTO OAHOH H3' HaH6oAee aKTyaAbHbIX 3aAaH HBAHeTCH 3aAaHa HCCAe- - 
A0B3HHH B03MOJKHOCTH H MeX3HH3Ma CryUjeHHH raSOBOH HAH nblAeBOH CpeAbI 
Mea<3Be3AHoro npocTpaHCTBa h o6pa30BaHHH 6oAbaiHX TeA H3 mcakhx nacTHij; 
(nblAeBbIX hah ra30Bbix).. 

Ho B03HHKai0T h AaAbHefiuiHe npoSAeMbi h npejKAe Bcero — npo6AeMbi, cbh- 
3aHHbie c o6pa30BanHCM 3Be3A nyTeM OTAeAbHbix cryigeHHH b MeJK3Be3AH0H 
cpeAe [888, 996]. B iiaockocth TaxaHTHKH Me*K3Be3AHbie nacTHijbi noABepraiOTCH 
xyneBOMy AaaAeHHio, b o6ujeM, co Bcex ctopoh, h nocAeAHee coeAHHueT hx bo- 
eAHHo. Tan o6pa3yeTCH TeMHoe oCAaKO, KOTopoe ynAOTHnercH ao Tex nop, noija 
Ayn cBeTa nepecTaeT npoHHKaTb b Hero. TorAa nepecxaer AencTBOBaxb n AyneBoe 
AaBAeHHe, ho Ha CMeny eMy BbicTynaioT chah npHTHJKeHHH. B 3toh CTaAHH Me»- 
3BC3AHoe BeiaecTBo HMeeT (popMy BecbMa MaAbix o6AaKOB — «rAo6yA» no B o k y 
[373, 368]. FAo6yAbI, BO3M0JKH0, AeHCTBHTeAbHO HBAHIOTCH SBOAIOyHOHHOH CTa- 
AHeii, npeAiuecTByionfeH o6pa30BaHHio 3Be3Abi- B hhx coyAapenna MeasAy na- 
cTHyaMH npeHMyujecTBeHHo BAacTHHHbi h rAo6yAbi npeACTaBAaiOT co6on era- 
SnAbHbie o6pa30BaHHH. n 0 A BAHHHHeM Co6cTBeHHOH CHAbI npHTHHSeHHH H BHeiH- 
Hero AyneBoro AaBAenna TAo6yAbi chchmaiotch. HMeeT MecTO 3axBaT hah BTop- 
SKeHiie Apyrnx MacTini h, CAeAOBaTeAbHO, rAo6yAbi yBeAHHHBaiOTca b Macce h no- 
cTeneHHO npeo6paayK>TCH b 3Be3AonoAo6nbie o6beKTbi [813]. E. A. P y c k o a, 
b ijHTHpoBaHHofi pa6oTe [148], onpeAeAHAa cpeAHHe AHHenHbie paAnycbi 
(0.12 nc.) h paccTOHHHH (230 nc.) aah 16 MaAbix TyMaHHocTeS H3 aTAaca: 
BapHapAa, noAo6Hbix TAo6yAaM. 

MbI He MOJKEM CTABIITb ce6e 3aAaneH CACAaTb XOTb CKOAbKO-HH6yAb nOAHOe 
o6o3peHHe hah BAaBaTbcn b KaKo3-Aii6o Mepe b noApo6HOCTH BbinoAHeHHbix hah 
BeAyigHXCH TeopeTHHeC-KHX HCCAeAOBaHHH. Ho CAeAaeM AHUIb HeCKOAbKO He- 
CoAbuiHX 3aMenaHHH aah neKOTopon, xoth h BecbMa orpannHCHHOH xapaKTepH-- 
CTHKH pa6oV B OTOH cCAaCTH. , 
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'O6aop paSoT no npoOiieme 101 

B HacTonnjee Bpeiwa AaAexa ot pemenHa jajKe Tajeaa, mojkho cKa3aTb, nep- 
BooaepeAHaa 3aAana, Kax BwacHeHHe Bonpoca o npeHMyiyecTBenHOM HaAHHHH 
MCTaAAHHeCKHX HAH AHOACKTpH'ICCKHX HaCTHU, M«K3Be3AHOH cpeAbl ([488, 806, 
562! h Ap.)- B nacToaiyee Bpeiwa, coGcTBeHHo, h hcajd 3 h em,e yKa3aTb Ha6A!o- 

ABHHH, KOTOpblC MOFAH 6bl yCTaHOBHTb Aa>Ke pa3AHHHG MOKAy MCTeopHbIMH Ha- 
CTnyaiviH HAH HacTHHAMH, cryujeHHbiMH H3 rasa. B a h-a e-X y a c t noApo6- 
ho HccAeAyer oriTKaecKHe cbohctb 3 Me»;3Be3AHbix c<pepHHecKHx nacTHy, paccMa- 
TpHBaa II AH3AeKTpiiHecKHe ctJiepunecKHe TCAbya b cBeTe hbachhh OTpanseHHH, 
npeAOMAenHsi h AHCpcppaKyun. Oahako itapafly c iioao6hi>imm HSbicKaKHHMii, no- 
Ka eixje Kpafiiie hcoGxoahmw 6oAee noApoGnbie h o6mHpHMe HaSAJOAeHHK, koto- 
pbie cocTaBHAH 6w npeAnocbiAKH aah nocTpoenHH He ctoab (popMaAbHbix Teo- 
peTHHecKHx paccyfKAeHHH- 

To me cawoe mosho cKasaTb h OTHOcirreAbno h c c a e a o b a hh ii BonpocoB, 

CBH3aHHb!X C npayeCCaMH COeAHHeHHH fit AHCCOyHatJHH MOAeKyA B Me5K3Be3AHOM 
npOCTpaHCTBe [614]* CaHIHKOM (|)OpMaAbHbIMH HBAHtOTCH H HCKOTOpbie pa6oTbJ 

CipsMrpena [928, 929]. 

HectwoTpa Ha to, hto KaK mh otmsthah, He peiueH Bonpoc o npenMyiyecT* 

. BeHHOM cocTase MeataBesAHOH cpeAbl H3 MeTaAAHHecKHx hah AHaAeKTpunecKHX 
nacTHy, craBHTca h ACAaiOTca nonwTKH peiHHTh TaKHe 3aAanH, kd.k nanpHMep. 
raAaKTHnecKoe MarHimtoe noAe [893] h, CAeAoBaTeAbHo, Hanaro HsyneHHe HapH- 
Ay c ormiMecKHMH h MarmiTnwx cbohctb aac.THy 1900, 419]. HyasHo cxasaTb, 
‘ito HHTepec K noAoGnoro pOAa HccAeAOBaHHaiw o6ocTpHAca b cbhsh c Ha6Ato- 
flCHHHMH nOAHpH3ayHH B Me>K3Be3AH0H cpeAe [542, 544, 543, 946, 519, 71, 
-■v.0, 566], Kax hbbcctho, BAeKipocporonoAspuMeTpuHecKHe Ha6AK>AenHH hba 

SaTMCHHblMH flBOHHMMH 3BC3AaMH o6llapyjKHAH BblCOKyiO CTeneHb nOAJipH3a- 
hhh, r-ie aaBHCHiyyio oah<tko ot (pasta KpyroBoro RBmKeimn komhohcht chctcmm. 
[ioAy>ienbi 6wah ocnoBaima aah Toro, htoSm canraTb, hto noAapioayHH B03- 
HHKaeT BHe aTMocCpepw KpaTHbix cncxeM, a CKopee— b mc^sbcsahoh cpeAe. 

I loHTK He npeACTaBAHeTCH COMHHTCAbHOH B03M0JKH0CTb nOAHpH3ayHH B yCAOBH- 

ax npeHMyijsecTBeKHo opHeiirapoBai-mbix MetKSBesAHbix wacTHy h npa HaAHHHH 

AocTaro'mo mohjhofo raAaKTHaecKoro MarHHTnoro hoah. Ho Biwecre c tbm 
HM0CTCH B BHAy, ’ITO C0CT3B Me»;3Be3AH0H HblAH (peppoMarHHTHbIH. 3 TO ro 
Tpe6yeT Teopiia noAnpHsaynn. Oah3ko, b stom me h 3aKAtoaaeTCH rpyAHOCT*.,, 
h6o c coBpeMeHHbiMn npeACTaBACHHaMH He bhjkctch AonyujeHHe npenwymecT- 
BenHoro pacnpoCTpaneiiHa b MeiK3Be3AH0M npocTpancTBe HicAesHOH iiwak. 

BnocAeACTBHn Ae AaAHCb nonwTKH csasaTb CTeneHb noAapH3ayHit c kocmh- 
necKHMH paccTosiiHHMH HAH c H36 M T K aMH HBe T a 3Be 3 A [519, 520], ripasAa, 
pesyAbTaTbi aoboamio npoTHBopeaHBw [728] h MHoroe h 3 npeABapHTeAbHbix 
BWBOAOB TpeSyer TiyaxeAbHOH npoBepKit, ho tcm He MeHee b H a6AK>AeHHH hoab- 
.;pK3ayHH, BepoaTHo, 6yAeT HafiAeHO coaepmeHHo HOBoe cpeACTBo HsyaeHHH. <pa- 
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102 niaBa nepsan 

3HHeCK0H npHpOAbl Me>K3Be3AH0H MaTepHH 1 . Ho eCTeCTBeHHO, MTO 3TO OTKpbITH& 
nofiyflHAO TeopeTHKOB ceiiHac >Ke 3aHHTbca TeopeTHtecKofi pa3pa6oTKO« Bon- 
poca (cm., HanpHMep, paSoTbi C n h t K e p a [900]), xoth no T pe6HOCTb b na- 
KonAeHHH 6oAee noAHbix h HaAeiKHbix A^HHbix BeAHKay 

Mto KacaeTca hobmx cpeACTB H3yMeHH3 ^hshmcckoh npHpoAbi Me*3Be3A- 
HOH cpeAbi, TO B KaiecTBe euje oahoto noAo6Horo npnMepa cAeAyeT HaaBam 
paAH 0 (})H 3 HHeCKKH MeTOA- FIpaBHAbHyiO opneHTHpOBKy AaiOT B 3TOH o6AaCTH 
TeopeTHHecKHe paccyjKACHHH coBercKoro yneHoro H. C. LLIkaobckoto 
[240„ 238, 239], KOTOpblH nOKa3b!BaeT, MTO paAH 0 $H 3 HMeCKHM MeTOAOM momcho. 
HCCAeAOBaTb pacnpeAeAeHHe Me>K3Be3AHoro ra3a b paaAHHHbix raAaKTHHecKHX 
HanpaBAeHHax, cmht3h, mto hctomhhkom paAHOHSAyMeHHa hbahiotch 30HW 
HeHOHH 3 HpOBaHHOrO BOAOpOAa. KaK npaBHAbHO yKa3bIBaeT IUkaobckhh, 
T3KHM o6pa30M OTKpblAaCb B03MOJKHOCTb HCCAeAOBaHHH Me*3Be3AHOrO BOAOpO- 
Aa b ero ochobhom coctohhhh, HenocpeACTBeHHO. Bee Apyrae npHMeHfleMbie acT- 
pO(pH3HMeCKHe MeTOAbI AeAaiOT AOCTynHblMH AAH HCCACAOBaHHH AHHIb B036y*~ 
ACHHbie COCTOHHHH aTOMOB BOAOpOAa. LLIkAOBCKHH KpHTHMeCKH OTHeCCH 
k npeAnoAO>KeHHio 3apy6e5KHbix aBTOpoB Y h n n a a h rpHHUiTeiiHi 
T998], MTO HCTOMHHK 3TOH paAHaiJHH B H3AyMeHHH n bl A e B O T O MeiK3Be3A' 
Horo BeujecTBa (Cm. TaK*e [963]). Ho h b stoh o6AacTH mm hbahcmch noKa 
CBHAeTeAHMH 6oAbiuoro paapbma MeJKAy TeopHeii h h36aioaohhhmh. IlAaHOMep- 
Hoe paAHocpoTQMeTpHpoBaHHe, b riepByio oaepeAb, Macmhoto IlyTH, a 3aTeM h 
B ApyrHX HanpaBAeHHHX MOTAO 6bl AaTb Ha6AK)AaTCAbHbie AaHHbie, BaiKHbie C 
TOMKH 3peHHH IIpaBHAbHOrO pa3BHTHH TeopHH. BeCbMa HHTepeCHO, MTO Ha OCHOBC' 

paAHocpoTOMeTpHH yMacTKOB Macmhoto IlyTH Pe6ep [761, 762] noKa3aA^ 

mto paAHaijHH He OAHopOAHa, a MenneTCH, o6HapyjKHB3H MaxcHMyM b CTpeAbue 
H HecKOAbKo ycHAeHHH b ApyrHX ynacTKax Macmhoto IlyTH. 

Hto xacaeTCH npaKTHMecKoro paAHocpoTOMeTpHpoBaHHH, 6oAbmofi noMexoS 
HBAHeTCH ao chx nop MaAaH pa3peuiaroiijaH cHAa paAHOTCAecKonoB. H3-3a Hee, 
no cyTH AeAa, ao chx nop TpyAHO oAH03HaMHo oTBeTHTb Ha Bonpoc, TAe- 

B03HHKaeT paAH0H3AyMeHHe B Me*3Be3AHhIX npOCTpaHCTBAX HAH B CKOnAeHHflX 

TOpHMHX 3Be3A- 

B ijeAOM, HecMOTpa Ha BecbMa 3aMeTHbi5 HeAOCTaTOK Ha6AK)AaTeAbHbiX- 
AaHHblX AAH KOHTpOAH TeopHH H 6oAbOIHe yhpOIgeHHH B TeOpeTHMeCKHX MO 
AeAHX, Bee 9th TeopeTHMecKHe HCCAeAOBaHHH HMeiOT 6oAbmoe 3HaMeHHe aah yn- 
CHeHHH pOAH MCHt3Be3AH0H MaTepHH B npo6ACMe raAaKTHMeCKOTO CTpOeHHH. 9 th 
pa6oTbi cnoco6cTByK)T, BMecTe c tcm, npaBHAbHOMy HanpaBAeHHio AaAbHenuiHX 

1 HeDBBie OnbITbl no M3CTH’ H 3 MepeHHH nOJIHpH3aHHH H3JiyHeHHH 3Be3'A B CCCP 
npHHaAJieHtaT B. A. floMSpoBCKOMy [71]. Onbirabie H3Me P e ™n noAHpH3anHKi 
3ii£KTpoc{)oTOMeTpoM BenH cb h b ASacTyiviaarcKOH o6cepBaTopni-i b Iy4o. lyau r . 
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06 aop pa 6 oT no npo 6 jieMe _ 

HaGAK^HHfi H SKCnepHMeHTaAbHblX HCCA^OBaHHH B TOH 06ASCTH acxpoKOMH- 

hcckoh HayKH, Koxopaa c*y*Hx Haynemno npoSAeMbi KOCMHnecKoro norAo^e- 
HHfl H CTpoeHHfl TaAaKTHKH. 

§ 10. OGujan xapaKTepHCTHKa cocroaiMH npofiAeMW raAaKTHHecKoro 
norAOUjeHHH h Bbnw.aioiiiHe orcfo/ia aswann 

OcHOBHaa saflana acrpoHOMHH, saKAKJHaioiiiaHCH b BMtaieHHK cxpoeHHH 
,.«AHoro MH P a ( pemaexcH-B nepaoM opnGAH^HH-nyxeM osyoeHa. hhcm 
H bhahmofo npocxpaHcxECHHoro pacnpeAeAeHHa bbcsa paaAHHHoro Gacck . 

KapxHua ripocrpaHCTBeHHoro pacnpeACAeHHH asesA paaAHiHbix b h a h m m x 
BB. B 6 AHHHH BBAHeTCH OCHOBofi HaillHX IipeACTaBAeHHH O ACHCTBHTeAbHOM CTpO- 
eHHH 3 BC 3 AH 0 r 0 Mlipa. 

Oahsko, HaAHHHe npocxpaHcxBeHHoro norAou^eHHfi csexa 3 B e3A npB«JA«T 

k GoAbmoMy ycAOJitueHHio Bcex saAan, b Koxopb.x ynacTByiox b h a h m u e 
BeAKMHHbi 3 BC 3 Ai h AeAaex coBepuieHHO HeoGxoAHMbiM ynex norAOIgeHHH AAH 
BHeceHHa cooTBe'i'CXByioi.u.HX nonpaBOK b bhahmoc pacnpeAeAemie sbcba. otao 

BHOCHX OIUhGkH B Bb.HHCAeHHH (J,OXOMexpHHeCKH X paCCTOHKHH 3 *esa B 

TaAaKXHKe, a CAeAOBaxeAbHo h paswepoa TaxaHTHKH, Maccw, SBesAHbix nAOxae- 
cxeS h x. n. Hxo Kacaexca 3 Be 3 AHbix nAOTHoexen, xo 3 A ecb *e mo>kho caeAaxb 
cACAyioLiiHe BaMenaHHH. OlohGkh, BHOCHMbie norAOiijeHHeM b bbihhc achhh npo- 
CTpaHcxBeHHoro pacnpeAeAenua 3 B e 3 AHb.x nAOTHoexeS, oGycAOBAeim tcm, hxo 
norAOiseHHe CBexa BAHHex na tsHxerpaAbHoe ypaBHeHHe BBeaflKOH cxaxHCXHK«: 


CO 

Aim) - a > J"z? (r) «p (Al) r*^r. 


B npasoH nacxH Koxoporo H M eeM HCXHHHoe paccxoanne r, b Aesofi HaxoaH- 

Moe H3 HenocpeAcxBeHHbix H a6AK)AeHHH hhcao 3Be3A, HMeio^Hx h c k a s e a- 
Hbie norAOigeHHeM 3Be3AHbie BeAHHHHbi. 

Ho, ecAH npeo6pa30Baxb npasyio nacxb k paccxoHHHHM /, ™ K * e ncua- 
aieHHbiM norAOUjeHHeM CBexa, to ypaBHenne npHMex bha (Cape [8391, II a- 
peuaro [135], exp. 1 18) - 


4m)=o|z) 1 ir')<p(M)r'*dr' 


CBH 3 a«o c r cooTHomeHHeia: 

log r — log r -(- A (r). 
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r.'Taaa nepBaa 


i r )’ noAy«iaeMaH peuieHHeM mrrerpaAbHbix ypaBHeHHH o6mhhi»imh 
cnoc.o6aMH, cBflaaHa c hcthhhoh 3Be3flH0H nAOTHocTb \o D(r) cooTHonieHHeM: 

D (r)=» D, J i _[_ 0 . 46 r 

Ha nocAeaHero BbiTexaeT 3HaMCHHTaa reopeMa 3eeAHrepa, yTBep>- 
JKflajOigaH, hto HeB03M0»H0 onpeaeAHTb HCTHHHyio nAOTHOCTb pacnpeaeAeHHH 
3Be3A, He 3H3H norAoujeHHH CBera h ocHOBbiBaacb TOAbKO Ha 3Be3AHbix noA- 
cneTax (II. n. FlapeHaro [134], CTp. 259). 9 to CAeACTBiie otkpwao npii- 
HHHy naAeHHH npocTpaHCTBeHHoS haothocth pacnpeAeAenHH 3Be3 A bo Bee cto- 
poHbi ot CoAHya, noAy«ieHHoro b moacahx crpoeHHs FaAaicTHKH no K a n t e h- 
h y hah 3 eeAHrepy. 

y«ie OTHOCHTeAbHO HeGoAbIHHe 3HaMeHHH norAOUjeHHH, BBOAHMbie B BM1HC- 
AeHHfi, MoryT 33 mctho H3MenHTb KapTHHy npocTpaHCTBeHHoro pacnpeACAeHHH 
3BC3A 1 . 

EcTecTBeuHO, hto KOHCTarHpoBaHHe norAoui,eHHH noTpe6oB3Ao nepecMOTpa 

Bcex saAan, b peiueHHH KOTopbix yuacTByiOT bhahmwc BeAHHHHW. Oco6eHHo He- 
o 6 xoahm yqeT norAOUjeHHH aah nanpaBAeHHH, aaKAioHeHHbix b npeAeAax 
— 20 raAaKTHqecKOH uinpoTbi, a aah oSAacTefi, BecbMa 6 ah 3 khx k raAaKTHHe- 
cKOMy Kpyry, rxt norAoiyeHHe AoCTHraeT 3HaHHTeAbHwx bcahhhh, AHCKyccHH 
3Be3AHbix noAcieTOB 6e3 yqera norAoipenHH coBepiueHHo HeAonycTHMa. Bnpo- 
HeM h BbicoKHe raAaKTHHecKHe HiHpoTbi He BcerAa h He BnoAHe cbo 6 oahw ot aa- 
MerHoro bahhhhh norAoujeHHH. 

KpoMe o6igero norAoujeHHH HMeer mccto h H 36 apaTeAbHoe norAo- 
ujenne. IlocAeAHee HCKamaeT yBeTa 3Be3 A h bhocht oibh 6 kh b npeACTaBAeHHH 
o pacnpeAeAeHHH 3 bc 3 a no cneKtpaAbHWM TiinaM, ecAH ohh onpeAeAHAHCb hc 


1 B 3T0M OTHomeHHH norasaTeAbHa pafjOTa B o k a [362, 3641. H3 Hee 
CAeAyeT, hto npHHHTue BeAHHHHbi 4.0 3a noraomeHne Ha 1 unc CHHMaeT nafleHHe 

HAOTHOCTH 3Be3A BO BCe CTOpOHbl OT COAHpa. B CBH3H C 3THM me MOJKHO BCnOMHHTb 
O TOM, HTO COMHeHHH B CymeCTBOBaHHH T. Ha3. MeCTHOft CHCTeMbl BbICKa3bIBaAHCb 
HeoAHOitpaTHO b CBH 3H c TeM, hto He yflaBajiocb oS-bHcroiTb ee c AHHaMiinecKoft tohkii 
3peHHH. IlpeflnoAaraAocb, hto norAoiyeuHe OTBexcTBeinio 3a BHAHMyio KapTHHy 
MecTHott CncTeMbi, KOTopaa, b o6meM, aoajkiw 6bwa 6birb HAAio.aopHoft. Ho, b cay- 
nae MecTHofi CncTeMbi npHHHTHe aah norAomeHHH Ha 1 kuc SHanenHH Aame okoao 
4, xoTb h MeHner KapTHHy npocTpaHCTBeHHoro pacnpeAeAenHH 3Be3A, TeM He Rtenee 
He CHHMaeT noAHOCTbio yBeAHHeHHH nAOTHocreft b MecTHofi CHcreMe [381, 382, 134], 
HccA#AOBaHHe H36HpaTe.ibHoro h o6mero norAomeHHH b MecTHott CucTeMe 6mao 
BbinoAHeHo b A6acryMaHCKoft oOcepBaTopHH MeTOAaMH nseTOBbix hsSmtkob 
(M. A. BamaKHAse [33]) h 3Be3AHbix noAcneTOB ([202], aBTop). Ilpn stom He 
OblAO ofiHapymeHO HCKAKJHHTeAbpoft aHOMaAbHOCTH norAomeHHH, KOTOpofi MOJKHO 
ObiJio 6 h i npHnHcaTb Bee HBJieHHe Mecmoft chctcmh., Cjie^OBaTejibHO, mohcho npH3- 
HaTb, hto nocAeAHHH cymecTByeT, nycTb He Kan pe3Ko BbipaJKeiiHaa AHHaMHHecKaH 
eAHHi-ma, ho KaK HeKoropoe peaAbnoe noBbimeHHe 3Be3AHoft haothocth h kocmh- 
necKoe norAomeHHe He HBAHeTCH, bo bchkom cAynae, eAHHCTBeHHoit hphhhhoh, bm- 
3bIBaiomeft BHAHMyK) KapTHHy MeCTHOft CHCTCMbl. 
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OS30P paSor no npofijieue ]05 

cneKTpociconH'iecKM, a nyi-eM H3MepeHHA notcaaaTeAefi yBeTa. 3 th o6cToaTeAb- 
CTBa IICKa?KaK)T (J>yHKn,HIO CBeTHMOCTH, MeHJHOT OCHOBHbie ypaBHeHHH 3Be3AH0H 
CTaTHCTHKH h TeM car/ibiM BecbMa ocaojkhhiot nayneHne npo6AeMbi crpoeHHa 

Ha npoTHiKeHHH npeAMAyignx cTpaHHij Mbi BHseAH, *«to H 3yHeHHio kocmh- 
necKoro norAOUjeHHH cBeTa, c ijeAbio onpeAeAemia nonpaBOK k BHAHMOMy pac- 
npeaeAeHHK) 3Be3A h HcnpaBAeHHH paccTOHHHH, a TaiciKe c yeAbio BHHcneHHH 
MopipOAorHH 11 (pHSHHecKOH npHpoflw MejK3Be34Koro serijecTBa, acTpoHOMaMH 
seiwuoro mapa OTflano orpoMHoe koahhcctbo nafiAiOAeHHH h uccAeaoBaHHH. 

3ra npo6AeMa HMeeT BescoByio flaBnocrb. Ho, oco6eHiio mhoto ycHAHH hocbb- 
igeno e»i jd. nocAt/n-me Awa flecHTita act. BoAbiuHHCTBO hs rAaBHefiurax o6ceo- 
i.aTopHH Mil pa aaiiHMaAocb haii 3ai-iHMaeTCH otom npo6 ACMOH b toh hah hhoh 

f~Ia npoTB>KeHHH npeAWAyiijHX CTpaung mm bhacah, hto AaHHaH npo6A0Ma 
nocTOHHiio 6bb\a b noAe apeHHH pyccKHx h coBeTocnx acTponcMOB, Buecimix 

BecbMa cyujecTBeHHbifr BKAaA b ee pemeHHe. Mbi iioapoSho onncaAH nepBbie — 
nnoHepcKHe HccAeAOBaHHH pyccttux aerponoMOB, npHEeAmne k otkpmthio h 
)' c t a H o b a e h h io (paKTa raAaKTHiecKoro norAOEuenna CBeTa- PyccKHe ac T poHOMw 
npe^AOHiHAH 9(p$eKTHBHbie Mexoflbi HccAe^oaaHHH btoh hoboh 7ipq6AeMM. 

Mm y6eAHAHCb, hto h 3a nocAeAHHe Ana AecarKa act, Koraa pa6oTbi nan 
AanHofi npofiAeMOH bo BceM MHpe npoTeKaAH oco6chho oj^hbachho, coBeTCKne ^Llfj 

aCTPOHOMbl HrpaAH BeAyujyiO pOAb. HeMaAO HX HCCAeAOBaHHH HBHAOCb B 60 Ab- 
moH cTeneHH pemaioHjHMH h HanpaaAHioigHMH pa6oraMH. Ohh, b oahhx cAy- 

Manx, CAeAaAH oTKpwTH a, HBAjnoii'HecB AOKasareAbCTBOM cyiyecTBOBanHH ra- ij & * 1 

AaKTHHCCKOro norAOiaeHHH. CBeTa (B. A. BopOHIJOB-BeAbHMHHOB). 

b Apyrnx CAyaanx ohh bhccah oKOHnaTeAbHyio acnocTb b Bonpocw, cMHTaBum- 

eca ao Toro cnopubiMH (O. A. M e a b h h k o b, B. B. K y k a p k h h, 

n. n. nape II a r o). B TperbHx— no hobomv ocbothah npo6AeMy (B. A. A m- 

6 a p y y m a h, III. I\ ropAeAaAae) h AaAH coBepiueHHo HOBwe mctoaw 

HsyaeHHa ee (B. A. A m 6 a p h y m a h, B. T. CD e c e h k o b, K. Q. O r o- 

Poahhkob). HaKoney, panbiue 3apy6ejKHbix yaenbix npHUJAH k orapw- 

thhm paAa hobmx hbachhh (T. A. T h x o b, T. A- IJLI a h h). 

B CoBeTCKOM CoK)3e 6biAa cosAana HanSoAee pa3pa6oTaHHaa TeopHa no- 
rAom,eHHa (H. FI. Rapenaro), nrparoigaa 6oAbuiyK> poAb b yaeTe norAo- 

igeHHa aah ncnpaBAeHna (poTOMeTpHaecKnx paccTOHHHH. MHorocxopoHHHe pa- L J 

6oTbi, nocBaigenHbie H3yaeHHio pacripeACAenna h (JraanaecKHx xapaKTepHCTHK K** 

Mea?3Be3AHoro BeigecTBa, BbinoAHenw h BbinoAHaioTca MockobckoH 3Be3AHo- 
■acTpoHOMHHecKOH iukoaoh, BosrAaBAaeMOH n. n. 11 a p e h a r o. KponoxAH- 
BbIMH HCCACAOBaHHHMH 6bIAH OXBaHeHM 6oAbHIHe 06 ABCTH He6a (B. B. A a B- 

■A .0 B c k h fi, n. CD. Ill a h H, M. A. B e p r h AP-). HcnoAbaoBaHa bo 3 mo>k- ^ I 
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rjiasa nepBan 

HOCTb npHMeHeHHH BHeraAaKTHHecKOH acxpoHOMHH k saflane HeeAeflOBaHHH ra- 
AaKTHiecKoro norAOigeHHH h noKasaHa yHHBepcaAbHOCTb norAoifia^eH cpew, 
t. e. aanoAHeHHe eK> h MexaraAaKXHnecKoro npocxpaHCxna (M. C. dure H- 
c o h, M. A. B a ui a k h a 3 e) . 

B neAOM, P a6oTbI COBeXCKHX aCTpOHOMOB BHecAH orpoMHMH BKAafl B aeAO 
HsyieHHH npoSAeMbi kocmhhcckofo norAOiijeHHH, BOo6ige, h H36H P axeAbHoro 
B H3CXHOCXH. 3 xH pa60TW nOA P o6HO KOMMeHTHpOBaHbl HaMH B COOTBeTCTByiO- 

IUHX Mecxax. 3 flecb aaMexHM eige, nxp k aacAyraM coBercKHX acxpoHOMOB CAe ; 
A yer, BMecxe c tcm, oxiiecxH h nocxanoBKy hobhx, nAanoMepHbi* Ha6AioAeHHH, 
CAyasaifiHx xoii nte yeAH HayncuHH KocMHnecKoro norAOiyeHHH. yT Heo xoahmo 
bhobb ynoMBHyxb o y>Ke Bb.noAHCHHOH b A6acxyMaHCKOH acTpo$H3 H HecKo„ 
o6cep B aTO P HH pa6oTe no cocxaBACHHio KaTaAora noicasaxeAeH ysexa 
raAaKxnnecKnx xyMaHHoexen (M- A. B a ui a k h A 3 e) h o cocxaBAennoM tbm 
jkc KaxaAore ^KWoaAeKxpmccKHx ubctob panunx BBeafl (B. b. Hhkohobj. 
Mb! H03B0AHM ce6e oxnecxn h HacxoHiyyrc pa6oxy K luaHOMepubiM ycHAHHM ctv 
BexcKHx acxpoHOMOB B o6AacxH HByneHHB paccenBaromen CBex M e>K 3 Be 3 AH 0 H 

iwaxepHH. 

Ho nocAeflHKe P a6oTN 6 mah nocxasAeKbi A6acxyMaHCKOH acxpo$H 3 HMe- 
ckoh oecepBaxopHCH c ynexoM xoro oScxoHxeAbcxBa, nxo necMoxpH na 6oAbinoe 
KOAHiecxBO pa6ox K HCCAeflOBaHHH, peayAbxaxM, B yeAOM, hcabsh cnnxaxb 
BnoAHe yflOBAeTBopHTeAbHbiMH. Bee eiye oexpo oHjy.yaexcn Heo6xoAHMocxb na- 
KonAeHHH eoAbinoH Maccb. yexeycxpeMAeano nocxaBAeaHbix Ha6AK>AeHHH h hx 
HH xepnpexaijHH. 

PesyAbxaxb, HayneHHH neAban euje cnnxaxb nnoAHe yAOBAexBopnxeAbHbiMH, 

x. K. BO MHOXHX OTHOUieHHHX OHH He BCerfla OXAH^OXCH H y*Hb.M corAacHeM 

Meatfly co6oh. PaaHorAacHH h npoTHBopenna b pesyAbxaxax 0 6 i>hchmotch He- 
OAHopoflHocxbK) Ha6AioflaxeAbHoro MaxepHaAa, paaHOBHflHoexbHX o6»«tob h 
M exOflOB H a6AIOfl eH HH ( HeflOCXaXOHHblM OXBaXOM H y2KHbTX HanpaBAeHHH h MaAbiM 
npoHHKHOBeHHeM b raAaKXHHecKne npocxpaacTBa. HeonpefleAennocTb, npHcy- 
man HaniHM 3H3HHHM 06 HCXHHHbIX BBeSflHbIX paCCTOHHHHX, KOTopwe bxoaht- 
B BbiHHCAeHHH norAOiyeHHH, ycyry6AHex paaHopeHHBOCXb pesyAbxaxos bmhhc- 
AeHHH KoacjKpHyHeHTa norAOigeHHH. Ho, axy pasnopeHHBOCTb cAeflyex npnnH^ 
caxb He b MeHbuieR cxeneHH h h e o a h o p o A h o c t h norAOiyeHHH B 
raAaKXHHecKOM npocTpaHCTBe. 

9 xa HeoflHopoAHocTb, apperyAHpHocxb norAOiyeHHH Becbwa oexoatHHex aa- 
flany. B cbh3h c Hefi, aah 6oAee hah MeHee xohhoxo ynexa bahhhhh norxoiye- 
HHH na BHAHMoe pacnpefleAeHHe SBesfl hah aah aoahchoxo HcnpaBAeHHH paccro- 
HHHH, BbIHHCAHeMbIX AAH flaHHWX BHflHMbIX BeAHHHH SBeSfl, Heo6xOAHMO 
h 3 y h a x b norAoiyenae ne b c p e a h e m aah Bcero He6a, hah xoxh- 
6b I A AH oxfleAbHbix 6oAbiHHX o6Aacxefi, a aah- Hff a »b h a ya a b h bi x 
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HanpaBAeHHH h «aaie pa oTfleAbHbix r a y 6 h h r a a a K- 
THiecKoro n p o c t p a m c t b a, h 6 o H 3 KAonKOBaxoro h MpperyaapHoro 
crpoeHHa norAOigaioujew cpeaw, a xaKJKe h hs HeoflHopofluoR ee iiaothocth CAe- 
AyeT, qxo BeAHHHHa h xapaKTep norAoujeHHH MoryT 6biTb pa3AHHHM b pasHbix 
HanpaBAenHHx h Ha paaHbix rAy6nnax BAOAb aaHHoro Ayna 3peHHH- H3BecTwo, 
hto pemeHHe mhohix npo 6 /ieM 3Be3AH0H acXpoHOMHH ocnoBaHo Ha cpeAHeM 
3HaveHHH norAoujenna. rioHHXHO, HTO b TaKOM CAynae b cnxy HpperyAapHocxn 
norAoujenHH— oiih Moryx pemaxbca ahui b c oxHOCHTeAbHbiM npn6AH>KeimeM. 
4 ah Toro, HT06bi HMexb B03M0JKH0cxb dAHMie HOAOHXK IC peuieHHio saaaq, He- 
oGxoahmo onpeflCAJirb norAoujemie b iiHpiBiisyaAtHbix HanpaBAeHHax. 
HccACAOBauHe norAoigeHHH bo mhothx HHjHBHjyaAb- 
Hbix nanpaBAeHHHX oakicji Han6oAee b a jk h o h 3 a a a- 
h e h b Haiue b p e m a. 

LJeAbie cepHH na6A(OAeHHH h pa3Hoo6pa3Hbie HccAeflOBaHHH, ocyujecxBAH- 
BHiHecn aa nocAeAHHe asa aecaxKa Aex c yeAbio HayneHHH KocMHnecKoro norAO- 
igeHHH h cxpoeHHfl 3Be3AHoro MHpa, ocHOBaHW, TAaBHbiM oGpaaoM, Ha AByX 
MeTOAaX. riepBblM H3 HHX HBAHeXCH Mexofl 3Be3flHbIX noacHCTOB. Xoxh nocAea- 
HHH He OHd-Ib TOHCH, 3aT0 HM MOJKHO OXBaTHXb GoAbUIHe oGAaCTH, GOAbIHHe Mac- 
Cbl 3Beaa H AOCTHHb dOAbHIHX raAaKXHMCCKHX TAyGHH. K 3XOMy Mexoay IHKpOXO 
npuderaAH h hm noAbsyroxca h ro nacToaiuero BpeMenn b odniHpHbix Macmxa- 
6ax. 3xo aaex B03M0>KH0Cxb noAyHHXb o6ujyio xapaKTepHCTHKy pacnpeaeAeHHH 
3Be3a, BbiaBAHTb BMecTe c TeM xeMHbie odAaKa, hx pacnpocxpaHeHHe na ne6e 
h no Ayny 3penna h x. a. h t. n. 

OanaKo, HCCAeaoBauHe BHeuiHHx nepaBHOMepnocTefi b pacnpeaeAeHHH 
3BC3A b oxaeAbHbix oGAacxax ahuih no oahhm 3Be3AHbiM noacnexaM npHBoanx 
Hac k xpyaHO peuiaeMOMy Bonpocy: Kanoe H3 hbachkh — norAOigawujee 
BeujecxBO hah aeficxBHxeAbHaa npocTpaHcxBeHHaa 
nAOXHoexb 3Be3A o6ycAOBAHBaex Ha6AK>aaeMbie HepaBHOMepHocxH- Bmcctc 
c xeM, ecAH aah anaAH30B 3Be3AHbix noacaeTOB npH6eraTb k (pyHKijHH cbcxhmo- 
CTH, BHa KOXOpOH odyCAOBAeH HeKOXOpbIMH aonyiijeHHHMH, XO pe3yAbXaXbI MO- 
ryT OKa3axbca aaAeKHMH ot hcthhw, x- k. cxporo roBopa, He H3BecTeH aeflcxBH- 
TeAbHbiH xapaKxep axoii (pyHi^HH aaJKe b OKpecTHocTax Coah^. 

Bonpoc MOJKex GbiTb ocBem,eH noapo6HbiM HCCAeaoBaHHeM pacnpeaeAeHHH 
3Be3a no cneKTpaAbHWM KAaccaM h onpeaeAeHHeM yBexoBbix noKa3aTeAefi 3Be3A- 

riocAeauHe cocxaBAHiox ocuoBy BToporo Mexoaa. Ero npHMeHenHeM Heno- 
cpeacxBeHHo onpeaeAaexca H36HpaxeAbHoe norAoujeHHe. OGigee ate 
norAoigeHHe o^HHBaexca AHuib kocbchho, nyTeM npHMeHeHna (paKTopa, onpe- 
aeAaeMoro othouichhcm odujero norAoujeHHH k H36npaxeAbH0My. Tohhocth 
B bIHHCAHeMOro X3KHM CnOCo6oM 3HaHeHHH norAoujeHHH exaBHX npeaeA He TOAb- 
ko xoHHOCTb onpeaeAeHHH axoro oxHouieHHa, ho, 3anacxyjo, h Heynex HefixpaAb- 
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Horo norAoujeHHH. TaK hah Hiiaue, H3yueHHe H36HpaTeAbnoro norAoujeHHH BaiK- 
HO TeM, 4TO OHO AaeT BO3M0>KHOCTb no KpaHHefi Mepe OHeHHTb HHJKHHH npefleA 
o6mero norAoujeHHH. HenocpeflCTBeHHoe onpeAeAeHHe nocAeAHero hbahctch 
T pyflHOH aaflaneH b cbh3H c TeM, uto oho Tpe6yeT Ha6AK>AeHHH hah H3MepeHHH, 
KOTopwe HMeiOT xapaKTep a6coAK>THbix onpeAeAeHHH. MeiKAy TeM, Me- 
TOA, ocHOBaHHbiH Ha npHMeHeHHH cneKTpoB H noKasaTeAew ijBeTa, hbahctch Me- 
TOAOM OTHOCHTeAbHbIX OnpeAeAeHHH. 

Ho HccAeAOBaHHe H36HpaTeAbHoro norAoujeHHH, npHBAeKaioujee k aHaAH- 
3y cnexTpaAbHbie AaHHbie h noKa3aTeAH ijBeTa 6oAbmoro KOAHuecrBa 3fee3A, 
AaeT B03M0JKH0CTb, BMeCTe C TeM, pemaTb 3aAaHH, CBH3aHHbie c xapaKTepHCTH- # 
koh (p H 3 li h e c k o h npHpoAw norAoujeHHH. 3 to BaiKHo, t. k. oahh 3Be3A" 
Hbie noACHCTbi ne AocraBAniOT hbm cBeAeunfi o (pH3HKe Me>K3Be3AH0H cpeflw. 
OocACAHKe Tpe6yK>T KOAopHMerpHuecKHx onpeAeAeHHH, t- e. ojjenoK hhtchchb- 
HOCT6H no KpanHen Mepe b Anyx yuacTKax cneKTpa: B o6AacTH (Jjhshkh norxo- 
iijenHH, Me>KAy TeM, MoryT B03HHKaTb H peiuaTbCH pa3Hoo6pa3Hbie 3 aAa«w o6ijje- 
ro h nacTnoro xapaKTepa, a BMecTe c TeM, h hhcto acTpo^HSHuecKoro, a Tax- 
iKe h KocMoroHHHecKoro. B nocxeAHeM CAyuae acao mojkct nacaTbCH rpaKTOBKH 
AaHHbix o npHpoAe h _ pacnpocTpaHeHHH Meni3Be3AHoro BeujeiCTBa c tohkh ape 
HHA paBHOBECIIH B TaAEKTHKC, 06pa30BaHHH H 3B0AKJLJHH KOCMHHeCKHX naCTHIJ, 
B3aHMOCBB3H MejKAy 3Be3AHbIM H Me?K3Be3AHbIM BeigeCTBOM HAH ApyrHX o6lIJHX 
BOnpoCOB paaBHTHH TaAEKTHKH. 

HaxoHeij, mohsho yxa3aTb h na to, uto onpeAeAeHHH noKa3areAe8 ijBeTa, 
CTOAb iiiHpoKo npHBAeKaeMbix K HccAeAOBaHHio norAOiijeHHH, HMeiOT H COBep- 
rneHHO caM0CT0HTeAbHwe HHTepec h 3HaieHHe, HeaaBHCHujue ot npo6AeMbi koc- 
MHHecKoro norAoujeHHH. CAeAyeT noAuepKHyTb HaKoneij h to, uto H 3 6HpaTeAb- 
Hoe norAOIIjeHHe, BbIBOAHMOe H3 IJBeTOBblX H3MepeHHH OTAeAbHNX 3Be3A, 
H3BecTHo HaM Aah tohho onpeAeAHeMbix oTAeAbHbix HanpaBAeHHH, coBnaAaio- 
HJHX c HanpaBAeHHHMH »a AaHHbie 3Be3Abi. Huaue o6ctoht acao c o6ujhm no- 
rAoujeHHeM, t. k. yMeHbiiieHHH bhahmoh 3Be3AHofi hpkocth b pe3yAbTaT6 Me*- 
3Be3Anoro o6ujero norAoujeHHH bmhbahiotch ctjthcthicciiiimii MeT o- 
AaMH H HX HeAb3H HenOCpeACTBeHHO npHMeHHTb K HHAHBHAyaAbHbIM 3Be3A3M 
HAH K pe3KO OrpaHHHeHHbIM; HHAHBHAyaAbHbIM HanpaBAeHHHM. 

npaBAa, HccAeAOBaHHe H3&npaTeAbHoro norAoujeHHH ocao>khhctch tcm, 
XIT0 , oho TpeSyeT 3hbhhh cneKTpaAbHbix xapaKTepncTHK 6oAbiuoro koahhcctba 
B03M0HIH0 AaAeKHx, t. e. CAa6bix 3Be3A. A noAyueHHe cneKTpoB CAa6bix 3 B e 3 A 
rpe 6 ye T 6oAee AeAHKarabix cpeACTB HccAeAOBaHHH h mhoto BpeMeHH. 0 T cyT- 
CTBHe CneKTpaAbHOH KA3CCH(J)HKaiJHH eOAblUOTO KOAHUeCTBa 3Be3A, H npH TOM 
CAa6bix, 3a T pyAHHeT HCCACAOBaune 'norAoujeHHH. Oho BcerAa 3 a T pyAHHAo sth 
HCCA eAOBaHHH. Euje MHOTO AeT TOMy H333A Bonpoc O aaBHCHMOCTH H36bITKa IJBe- 
Ta OT pacCTOHHHH BbI3bIBaA MHOTO CHOpOB, B CBH 3 H C TCM, HTO, He TOBOpH 06 HB- 
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AeHHH co6cTBeHnoro noKpacHeHHH, HeaceH 6 wa Bonpoc o pacnpefleAeHHH no3flHHx 
3 Be 3 A b npocTpaHCTBe, Ha 6oAee AaxeKHx paccTOHHHnx- Annib BbinoAHeHHa>i 
6oAbiiiHMH MaccaMH cneKTpaAbHan KAaccH<|>HKayHH 3Be3fl CMorAa peiuHTb stot, 
Ha nepBhIH B 3 FAHA, llpOCTOH BOnpoC. Ho B006llje, cnOCo6 H 36 bITKOB OBeTa B 
HacToaujee BpeMH ecTecTBBHHO orpaHHHeH b cmwcac npoHHKHOBeHHH b rAy6HHbi 
raAaKTHHecKoro npocTpaHCTBa. 

OcHOBHbie npeHMymecTBa MeTOAa upeTOBbix noKa3dTeACH 6wah AaBHO oije- 
HeHbi, h acTpoHOMbi cfleAaAH ero Han6oAee nacTO HcnoAbayeMbiM cpeflCTBOM hc- 
CAeflOBaHHH KOCMHHeCKorO nOrAOUieHHfl. B 9TOH CBH3H MOJKHO 6bIAO 6bl Ha3- 

BaTb yHTHpoBaHHbie Bbime Han6oAee paHHHe pa6oTbi I\ A. TaxoBa ([170] 
h flp.) h p«Aa 3apy6eaiHbix acTpoHOMOB ([846, 847, 841, 882, 455, 748, 8851 

H Up .) 1 . BoAbIHHe pa6oTbI 6blAH OCyigeCTBAeHbl B 1928 1939 rr. B YnCaAb- 

ckoh o6cepBaTopHH [793, 796, 799, 800, 9741. CxeAyeT oTMeTHTb h npeAnpn- 
HHTbie 15 Ae-r -roMy Ha3aA xjBCTOBbie onpeACACHHH b KairreHHOBbix nAoigaAflx 
SKBaTopa h WASHoro He6a [750}, npHBH3biBaeMbie k AaHHbiM yxe BbinoAHeHHbix 
cneKTpaAbHbix onpeAeAeHHii b sthx FlAOU{aA»x [321, 322, 324, 385]; HatcoHey 
P apBapACKHe [375] n Apyrne 2 , oahh H3 KOTopbix 6a3npyioTCH Ha HCCAeAOBaHHHX 
MaAbix o6AacTen, a Apyme pacnpocTpaneiibi Ha SoAbniHe o6AacTH MAennoro 
FlyTH. 

B 1940 roAy b o6cepBaTopHH Bhhaxok b iojkhoh A$pHKe 6wah ripeAnpH- 
hbtw onpeACAeHHa yncxoBbix H36wtkob co chhmkbmh b HecKOAbKHx ynacTKax 
cneKTpa, ripH a tom 6mao coo6igeHO o 6oAbmoM nAaHe H3yneHHH H36npaTeAb- 

Horo norAoigeHHH b K) >k h w x ynacTKax MAennoro FlyTH [875]. Ho, cyA« no 
AHTepaTypHhiM AaHHbiM, 9T3 pa6oTa He peaAH3yercA b o6etgaHHbix MacixiTa6ax. 
K IGiKHOMy JKC MAeHHOMy FlyTH OTHOCHTCH H HeAaBHHe HCCAeAOBaHHH X 9 H- 

A e h a [538], no ohh ocuoBaHbi Ha onpeAeAeiiHHx yBCTOBbix noKa3aTe\efi 
JipKHX H HBMHOrHX 3Be3A THtia B [10091. 

1 HsBecTiia, npoMe iihx. paSoTa rpa$c})a [468, 470, 473], KOTopaa 3ac«y- 

jKHBaeT 6birb OTMeaeHHoft 3Aecb, Kaic nonbiwa oxnaTHTb oAHopoAHbiMH onpeAeneHHH- 
mh 6oJibmne oSnacra He6a. T p a $ noitpbui KOjiopHMeTpneft Bee ne6o ot 40®‘ 
KMKnoro CKJioneiiiin ao ceBepnoro nonioca. ConocTaBJieHHe arax onpeAenei-iHil c a^h- 
hwmh CTefiSHHca, BwnoJiHRHHoe HeAaBHo, noKa3ajio oraocHTejibHo xopoinee 
corjiacire [478], hto HHTepecHo MeTOAnnecKH, nocitoJibKy r p a cf> cp nojiB30BajicH 
AJIH CBOHX H3MepeHHH BH3yaJIbHbIM KOJIOpHMeTpOM. Ho 3Ta KOAOpHMeTpHH OXBaTbl- 
BaeT AHOib oneHb 3Be3Abi, h noTOMy ee 3HaneHne ajih HccneflOBaHHH nornome- 

HHH SblJIO MajIO. 

2 B nonbiTitax BbiqucneHHH noKaaarejiefi msera cnaSbix 3Be3A, He HMetoiyux 
cneKTpajibHOH KJiaccnc[)HKanHH, B e k e p [337] b 1938 r. upeAJiojKHji cnoco6 onpe- 
fleaeroifl npocTpancTBeinioro noitpacnennH c/ia6bix 3Be3fl Ha ochobs onpeAeaeHHH ap- 
kocth b Tpex yqacTKax cneitTpa nyi'eM npHMeHeHHH cooToeTCTByromux CBeToctmjibT- 
poB h nocTpoennH A^yx cucTeiw noita3aTejieii o,BeTa. 3Aecb pa3HHii,a aiemAy AByMH 
rpaAneHTaMH c.'iyjftHT KpHTepiieM cnenTpajibHoro KJiacca. B e k e p HJiaiocTpHpoBa.q 
npHMeneHHe 3Toro cnocoSa na npniviepax H3BecTHbix cHCTeM noKa3aTejieft ABeTa 
[377, 328, 334, 410]. Ho, cnocoS He Hamen npHMeHeHHH. npw npujiomeHHH ero k 
cna6biM an ea arm, jivmib ajhi KOTopbix h Mor on HMeTb cMbicn, BCTpenaeTCH MHoro' 
Tpyfluo npeoAOJiHMbix npaKTHnecrtux ocAOJi;neHi:il. 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 


110 rVraaa nepBan 

Mbi y>Ke ynoMHHaAH o pa6oTax CTe66naca h ero coTpyAHHKOB, 
.nOKa3aBIIIHX 3(|)(|>eKTHBHOCTb npeiJHSHOHHbIX SAeKTpOKOAOpHMeTpHMeCKHX onpe- 
AeAeHHH b ijeAHx HccAeflOBaHHH H36HpaTeAbHoro norAoujeHHH. OcoOeHHo 3<p- 
(feKTHBHblMH HBAHIOTCfl HCCAeAOBaHHH yBeTOB paHHHX 3Be3A THna B BBHAy OT- 
HocuTeAbHo MaAOH AHcnepcHH uBeroB h MaAoro acJxfieKTa a6coAK>THOH bcahhh- 
Hbl AAH TaKHX 3Be3A- MaAOCTb OIHh6oK CneKTpaAbHOH KAaCCHCpHKayHH HX TaK- 
iKe noBbimaeT 3Ty 3(J)cJ)eKTHBH0CTb. 

Ycnexn, B pacuiHpeHHH HCCAeAyeMoro cneKTpaAbHoro ynacTKa [912, 913], 
CyAHT MHOTHe HOBbie HHTepeCHble OTKpbITHH (cm. TaKJKe [518]). 

Oco6eHHO HHTepecHbi pa6oTbi B. B. H h k o h o b a, npoBeAeHHbie hm 
b 1941 — 47 rr, b A6acTyMaHCKo5 o6cepBaTopnH, rae oh 6ma 3aHHT nocTpoe- 
.HHeM 3AeKTpOKOAopHMeTpnHecKoro KaTaAora cpyHAaMeHTaAbHoro THna aah 
3BC3A cneKTpaAbKbix noAKAaccoB B8 — B9. HoBbie MeTOAHHecKHe npHHgHnbi, 
TiijaTeAbHeHWHH yner aTMOcijiepHoro ocAa6AeHHH no3BOAHAH eMy cyigecTBeuHO 
nOBbICHTb TOHHOCTb no CpaBHCHHIO C ApyTHMH aHaAOTHHHblMH KaTBAOraMH 
1120]. rioBbimeHHe tohhocth SAeKTpoKOAopHMe'rpHHecKHx onpeAeAeHHH lAeAaex 
B03MO>KHbIM nOCTeneHHblH nepeXOA B (])0TO3AeKTpHHeCKOH KOAOpHMeTpHH K 
‘6oAee noaAHHM SBeaAaM (THna A). 9to hmcct noHHTHbiH HHrepec b cmwcac 
noAHOTbi HccAeAOBanHH H36HpaTeAbHoro norAoujeHHH b r BAaKTHKe. /(o.chx nop 
JKe onpeAeAeHHH (J)OTOSAeKTpHHecKHx skbubbachtob ijBeTa b A6acTyMaHCKOH 
o6cepBaTopHH pacnpocTpaneHbi na 3BC3Abi bmcokoh cbcthmocth, — c xapaKTepii- 
cthkoh «c» (na6AK)AeHHH T. T. MerpeAHiuBHAH, H. A M a r a a a- 

111 B H A H H AP- ) ■ 

OneBHAHo, hto AOCTHmyTtie ycnexH cobctckoh 3ACKTpoKOAopHRierpHH 
oSecnenaT AaAbHeHiues pasBHTHe onpeAeAeHHH b stoh oGabcth h ecTb ocHOBa- 
HHH noxaraTb, hto 6yAyT noAyHenw Hoswe BaiKHwe pe3yAbTaTbi, reM 6oAee, 
ecAH SyAer ocyigecTBACH 3aAyMaHHbiH b A6acTyMaHCKofi o6cepBaTopHH nepe- 
XOA Ha TpeXlJBeTHyiO 3AeKTpOKOAOpHMeTpHK>. 

/[anHbie cyujecTByioniHx cneKTpaAbHbix KaTaAoroB (H/[, H/[E, BSD h 
Ap.) cbirpaAH h npoAOAJKaiOT HrpaTb 6oAbinyio poAb b Aeae HCCAeAOBaHHH 
HaOnpaTeAbHoro raAaxTHHecKoro norAOiijeHHH. 

Oahhko, b cbh3h c nocTaHOBKOH b A6acTyMaHCKofi oOcepnaTopHH cneyn- 
aAbHbix HCCAeAOBaHHH ( H36HpaTeAbHoe norAonjeiiHe b oTAeAbHbix, CTpyKTypHO 
HHTepecHbix ynacTKax Machhoto riyTH, aaBHCHMOCTb KoatJxpHiJHeHTa norAouje- 
hhh ot paccTOHHHH ot bhahmoto yeHTpa tcmhoh TyMaHHOCTH 1 h Ap.) npeAnpH- 
HHTa CneKTpaAbHan KAaCCHtpHKaiJHH OTHOCHTeAbHO CAa6bIX 3BC3A C nOMOOJbK) 
-CHHMKOB C oSbeKTHBHOH npH3M0H (onbITbl T. A. KoHAflUIBHAH hH.£P- 
A a a h h h [4]). YMecTHO TyT ?Ke OTMeTHTb, hto Heo6xoAHMOCTb Han6oAee nOA- 

1 Coo6meH*e IUaHSepra [828] He ocTaBJiaeT sneiaTACHHa aaKOHaen- 

«oro HCCAeAOBaHHH 3Toro Bonpoca. 
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O 63 op' pa 6 ox no npo 6 ji eue ill 

aoro HCnoAbBOBaHiiH A6acTy M aHCKoro (fyHAaMeHTaAbHoro KaxaAora t 5 )0 ™ 9 ^ eK - 

TpMMecKHX n 0 K.»T«*e« B .era ,„e M ™„» B8-B9 (B.B.Hhkohob 1120]), 
BbiasaAa BBeaeaiie co6cT B eH,wx onpuexe,.™ a6co*K,™ u x .«™. »e M ™„a 
B n P H otom HcnoAbayercH naKOHAeHHbm b AeacxyMaHCKOH o6ce P BaTO P HH oimt 
onpefleAeHHH cneKTpaAbHNX napaAAaKcoB no cneKrpaM m 3 aoh AHcnepcHH ( P a- 
,6o T aH. B.KaAanflaa 3 e [73, 74! h P. A. B a p t a h 120], 

B nocACfliiee BpeMH yeranoBAeHbi cranAapTbi K P acHNX cfoTorpacpH- 
necKHX bcahmhh Aah 3 Be 3 fl CeBepncro noAHpnoro P HAa h b acTpoHOMnnecKOH 
, npaKTHKe, 6Aar P Aa P 5i ycneuinbiM ychahhm T a n o m k h h w x b lapBapACKOH 
o 6 ce P BaTo P HH [752, 750], cxaAa Aoboabho 6 wct P o pacnpocTpaHHTbcn $oto- 
Kpacnaji ciiCTCMa BeAHHHH. Me M y cnocoecTBOBaAH H ycnexn b Bbi P a 6 oTKe cne- 
,I iH aAbHbIX HAaCTHHOK, HMerollJHX BWCOItyiO MyBCTBHTeAbHOCTb K K P aCHbIM AynaM 

6200 — 6400 A (cm. raKHte 17151). 3 to otk P mao hobwc bobmojkhocth nse- 
TOBbiM on P eAeAeHHHM h CBH3aHHb.M c nocAeAHHMH saAanaMH (cm. nanpnMep, 
1415, 416, 417J). n P eHMyuJ,ecTBo KpacHbix bcahuhii b tcm, hto 6a3HCHaa ah- 
hhsi noAynaeT ch 6 oAbuion h nonasaTeAH iiBexa aoahihm 6 biTb TOMHee, xota 
•TOMHOCT b caMHX KpacHbix BeAHHHH noKa eiye h MaAa . 

06ujHe HTorn HccAeAOBaHHH H 36 H P aTeAbHoro norAoujeuHn noKaabiBaiOT, 
HTO P 0CT H36biTKa iiBeTa c paccTOAHiieM, a TaK*e h c y M eHbmeHHeM raxaKTHHe- 
CKOH UlHpOTbl HBAHCTCH nOHTH o6njHM HpaBHAOM. B HanpaBAeHHH Ha rBAAKTH- 
necKHH ueHTp H36H P aTeAbnoe norAonjeHHe BnaHHTeAbno 6oAbine, neM b ApyrHX 
nanpaBACHHHX. Ho ero neAHHHHa b o6iijeM xoAe6ACTCH b AOBOAbHO uih P okhx 

npeAeAax. 

Mto KacaeTCH pa 6 or, ocHOBaHHbix Ha nepsoM mctoac-— H a 3BC3AHMX ooa- 
CHCTaX,— TO HaAO OTMCTHTb, HTO OHH BCAHCb C 6 oAbIUHM OJKHBAeHHeM C TpHA" 
yaTbix roAOB, ocyujecTBAancb BnocAeACTBHH no o 6 wh P hoh nporpaMMe, oxBaTbi- 
Baioiyefi GoAbuine oGaacTH MAennoro n y tH. OcHOBHaH iJCAb noAo 6 H bix hoa- 
cneTOB saKAionaeTCJi b bwhchchkh AeScTBHTeAbHbix 3Be3AHbix nAOTHOCTefi b 
onpeAeAeHHbix HanpaBAeHHH x oicpec thoctch Coahip b paAHyce ao 2-x khao- 
napceKcoB. 3xa ijeAb BbireKafT H3 n P H3HaHHH toto o 6 cTOHTe.\bCTBa, hto HacTOH- 
u^aa, 6 oAee npH 6 AH 2 KaioiyaHCH k hcthhc MOAeAb FaAaKTHKH mojkbt 6 wTb nocTpo- 
e H a ny T eM AeTaAbHbix HCCAeAOBaHHH b OTAeAbHbix HanpaBAeHHHX h Ha OTAeAb- 
Hbix TAy 6 HHax npocTpaHCTBa. OcyiyecTBAeHHe bthx oSihhphwx o6o3 P eHHH 6 mao 
B 03MOH1HO nyTeM MWKAyHapoAHoii KoonepaijHH p«Aa o 6 ce P BaTO P HH. 3 to Bbipa- 
3 HAOCb B 6 oAbUIOM KOAHHeCTBe SHaHHTeAbHblX P a 6 oT, HBABIOnjHXCH OCHOBOH COB- 
peMCHHKX HCCAeAOBaHHH AeTBAeS CTpoeHHH MAeHHOfO OyTH B ero OTAeAbHbix 


1 no C e ft c}) epty [860] cpeAHHH oinudKa KpacHoro HHAeKca, onpeAe-nne- 
MOTO HM A AH BHeraABKTHHeCKHX TyMEHHOCTeft, AOCTHraeT ± 0,19 3B BejIHHHHW. He 
OT.wniaioTCH 6oAbuioH TOHitocTbio h onpeAeJieiiHH y H n n a a 

KpacHbix BeAHHHH COBeplIieHCTByiOTCH yCHAHHMH r 3 A H K e [ 466 . 4 b 7 | B IrleAb- 
■cKoti oCcepBaTopuH. 
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yaacxKax. CpeAH sthx pa 6 oT: HccAeflOBaHHji H 3 cepnn Investigations of Ga- 
lactic Structure, ocyujecTBAeHHbie rAaBHMM o6pa30M b. FapBapAcxoH o 6 cep- 
BaTopHH 1635, 688 , 662, 663, 664, 665, 291] H b Apyrwx MecTax 1 . /[ah pa as 
HOB bix pafior xapaKTepen bwcokhm npe^eA npoHHKHOBeHHH — 40 17-om 3 b- Be- 
AHHHHbl ([862] H 4P-). BoAblUHM npOHHKHOBeHHeM H BO 3 MO>KH 0 CTbIO UippOKHX: 
o6o3peHHH acTpoHOMbi o6a3aHw npHBAeKaeMbiM b nocAeAHHe roAbi k Ha 6 AiOAe- 
HHHM 60 AbUIHM H CBeTOCHAbHbIM aHaSeppaiJHOHHbIM TeAeCXOnaM' (cm. Hanp.„ 

[284]). 

Ymcctho OTMeTHTb 6 oAbmyK' pa 6 oTy no (J)CTorpa(J»hMecKOMy o 63 opy raAax- 
THnecKnx citonAeHHH c onpeAeAeHHeM b hhx HHCAa 3Be3A> bcahhhh h noxa 3 a- 
TeAefl UBeTa, npeAnpHHHTOMy b 1940 roAy AAirepoM [269, 271, 272,. 
276, 277, 278, 279], C>AHa hs sthx pa 6 oT HHTepecHa yAamibiM npHMCHeHHeM 

aBTopoM cnoco 6 a o 6 Hapy>KCHHa h ojjeHKH nofAoiHeiiHH, ocHOBaHHoro Ha paccMO- 
TpeHHH IIOBeA®HHH OTHOCH 1 HHXCJI K 6oAbtUOMy KOAHHeCTBy 3Be3A B pa A®' 

CKOnAeHHH. 

B KoonepupoBaHHOH* pa6oTe, ocHOBaHHOH Ha 3Be3AHbix noAcaeTax, BecbMa. 
ycneniHo yaacTBOBaAa IlyAXOBCxaH oficepBaTopnn (B, B. AaBAOBcxafi 
[91] H AP-). H3BCCTHbI 6oAbU!He pBAbl {pOTOrpatpHHCCKHX Ha6AK>AeHHH, a TaKHie 
H HCCAeAOBaHHH TeMHbIX ofiAaXOB, OCyujeCTBAHBIHHeCH B riyAKOBe B TpHAIjaTbIX 
roAax h b npeABoeHHbie roAbi. Ho, KaK 6 mao noApo6Hee ocBeigeHO Bbirne, ycHAHir 
COBeTCKHX aCTpOHOMOB 6bIAH HanpaBAeHbl H B CTOpOHy TeOpeTHHeCKHX HCX3HHH, 
pe3yAbTaTbl KOTOpWX aaAH OCHOBaHHC Cepbe3H0H KpHTHKe COBeTCKHMH acTpo- 
HOM3MH HeKOTOpbIX MCTOAOB 3apy6eJKHHX aCTpOHOMOB, HCH0Ab3yeMbIX npH HH- 
TepnpeTaiiHH AaHHbix o 3Be3AHbix noACHCTax, a bmccts c tcm, h— pa 3 pa 6 orxe 
HOBbix MCTOAOB (K. OropOAHHKOB, P. B. KyHHIJKHH H Ap-). 

Bo MHomx H 3 Tex o 6 AacreH, tac npoBOAHAHCb 3Be3AHbie noAcaeTbi, b no- 
cAeAHee BpeMH ocyigecTBAHAHCb Taxjxe h HccAeAOBaHHfl H36HpaTeAbHoro norAo- 
ixjchhb, hto AeAaeT BecbMa noAHbiM H3yneHHe 9THX o6AacTe5. Tax, HanpHMep, 
onpeAeAHioTCH noxasaTeAH ijBeTa, npaBAa, He onenb CAa 6 bix 3 BeA Tuna B 8 — 
A7 b o 6 cepBaTopHn Haahhohc [292, 295]. B oOcepBaTopmi Yopwep h CyacH: 
onpeAeAJHOTCH noxa 3 aTeAH yseTa aah 3Be3A KaTaAora HDE B o 6 AacTH TeAbija 

[664], (Cm. Taxjxe [267, 646]). B nocAeAHee BpeMH HaMeTHAacb TeHAeH^H x hc- 

CAeAOBaHHBM CneKTpaAbHbIX THnOB H IJBeTOB B XOM 6 HHagHH CO 3Be3AHbIMH noA- 
CHCTaMH b TaxHX yaaerxax HH3XHX raAaXTHHecxnx iunpoT, xoTopbie hobhahmo- 
My GTHocHTeAbHO m3ao noABepjxeHW BAHAHHK3 Mecraoro HpperyAapHoro nOTeM- 

1 PafioTbi [ 774 , 600 , 294 , 295 , 376 , 374 ], 6ojibiuiiHCTBO H3 kotophx othochtch 
K lOJKHbIM 06 /iaCTHM MjieiHOrO riyTH. CjieAyeT 33MeTHTb, HTO HCKJIIOHHTejIbHO CJI03K- 
Haa BHAHMaa cTpyxTypa kjjkhhx yaacxKOB Maeanoro IlyTH AeaaeT hx npHBjiexaTejib- 
hwm o6T,eKTo>i fljia HccJieflOBaHnH norjioiyeHHH h 3Be3AHbix mioTHocTeft B oahhx 
oocepBaTopHHx noAcaera 3Be3A ocymecTBJiaioTCH c oco 6 hm aKuenTOM Ha oSaacTb 
boabinoro pasABoeHHa b Mamtom IlyiH toQcepBaiopHH Haiumoftc), b npyrax— na 
oQjiaerb aHTHqeHrpa [665], 
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HemiH ([374, 376, 716, 717, 6661 h ap-). Mojkho cnHTaTb, hto b othx Mecxax 
Aerne h ijeAecooopasHee bccth HccAeaoBaHHH 3Be3AHbix nAOTHocTCH. ITocAeA- 
HHe noAysaioTCJi 3Aecb 6oAee yBepcHHWMH, hmchho b cbh3H c OTcyTCTBHeM 
6oAbiuoro h HpperyAflpuoro norAoujeHHH h, Hapn^y c sthm, 3flecb mojkho ao- 
CTHHb OOAbHIHX paCCTOHHHH. KcTaTH, HCCACflOBaHHH nOCAeAHHX 15 ACT, BblHBHB- 
UIHe, TAaBHblM o6pa30M, o6AaCTH OCo6eHHO 3HaHHTeAbHbIX IIOTeMHeHHH (o6ckv* 
paijHH), BMecTe c tcm, bmacahah h oTHocHxeAbHo npo3paHHbie ynacTKH h renepb 
MO*HO Ha HHX COCpeAOTOHHTb AaAbHeHIHHe HCCAeAOBaHHH. 

MHoroHiicAeHHbie pa6oxbi, ocyujecTBHBiHHecH 3a nocAeAHee BpeMH, ymo 
p#A HHTepecHbix BbiBOAOB ksk nacTHoro, tsk h oGii^ero xapaKTepa. Omh 
B bIHCHHAH CTpoeHHe OT^eAbHblX TeMHWX o6AaKOB HAH 3BC3flHbIX o6AaCTCH, npH- 
6ah3hah Hac k peiuenHio 3aAan o mccthwx cncTeMax, o bo3mo>khoh cqHpaAb- 
. H0 « cTpyKType raAaKTHKH. Pa6oTbi, ocHOBaHHbie Ha 3Be3AHbix noAcneTax c 
yneTOM nOrAOIUCHHH, He TOAbKO CACAaAH H3BeCTHbIMH o6ujHe HepTbl CTpOeHHH 
I BAaKTHKH, HO H AaAH pHA BnOAHe KOHKpeTHbIX pesyAbTATOB, B OTHOHieHMH 
pacnpeAeAeHHji haothocth 3Be3A b raAaKTHMecKOM npocTpaHCTBe Boxpyr Coah- 
ija, b npeAeAax okoao 2-x KHAonapceKOB 1 . 

HaAO, OAHaKO, HMeTb B BHAy, HTO 3Be3AHbie nAOTHOCTH, BbIHHCAHeMbie B 

coBpeMeHHbix HccAeAOBaHHHX, noABepjKeHbi omndKaM ao 30®/e. 3HaHHTeAbnyio 
aoak) 3thx ouih6ok cocxaBAHeT BAHHHHe hctohhoctch b o6ineM n o r A o UJ e- 
h h h, KOTopoe BbiHHcAaeTCH, Kan mw oTMenaAH, b doAbuiHHCTBe CAynaea 
nyTeM onpeAeAeHHH h36wtkob tjBtTa b HccAeAyeMbix oSAacTax h 
yMHOJKCHHH hx Ha cooTBeTCTBytoujHH cpaKTop, oyeHeHHbiH Ha ocHOBe Tex 
HAH HHbIX COo6pa}KeHHH. 


1 Mojkho nepenHc AHTb ocHOBHbie H3 bthx pe3yjibTaTOB. HanpHMep, cTajio H 3 - 
BecTHO, hto rpaAHeiiTbi 3Be3AHbix iuiOTHOCiefi b oSmeM OTpHnaTejibHbi no Mepe yAa- 
jieHHH ot CojiHiia, 3a HCKJiioHeHHeM HeKOTopbix HanpaBJieHnft (Hanp., HanpaBjieHHH Ha 
I1K9). B HanpaBjieHHH iia aHTHneiirp ycTaiiOBJieii pe3KHii oTpHijaTenbHbiii rpaAneHT: 
njroTHocTb Ha paccTOHHHH b 2500 napceitOB cocTaBjineT jiniiib 20o/ n iijiothocth b 
oKpecTHocTHx Cojn-ma. /(ante b wteciax, naHMeHee nopajKeHHbix noieMHeHHeM, na HH3- 
khx raAaKTHnecKHx ranpoTax, ocodeiiHo b oOjiacTH rajiaKTHnecKoro ijeHTpa, norao 
ipeHHe AocTHraeT 1-oh 3b. BejiHHHHbi Ha KHnonapceK. KpoMe Toro, Bbinciinnocb, hto 
b HanSojiee npo3panHbix HanpaBjieiiHHX MaenHoro nyrn cboTorpa<f)HHecKoe norjiome- 
Hne okoao 0.5 3B. BennHHHbi Ha KHJionapceK b npocTpancTBe rjiySnHon b 2 khho- 
napceita, flanee OKa3anocb, hto b HanpaBjieHHH Ha iieinp FaJiaKTHKn hjiothocth 
npentfle naAaioT, a 3aTeM Ha'innaioT Bospaciarb n hto cymecTByioT MecTHbie cryme- 
hhh 3Be3A, ocofieHi-io 3Be3A Tima B8 — A2. HaKoiien ycTaiiOBjieH pnn nanpaBjieHnn c 
nocTOHHHbiMH njioTHocTHMH 3Be3A [367], Ho, no HeflaBHeMy nccjieAOBaHnio III. T. X a- 
6 h 6 y ji ji h i-i a [ 199] cenenne TanaKTHKH b HanpaBjieHHH Ha neiiTp noKa3ano cnnb- 
Hoe yBejiHHeiiHe 3b. hjiothocth (cm. § 4). B HanpaBjieHHH k aHTHijeHTpy Ha HeKoro* 
poM paccTOHHHH oTMeneHo npeKpaiileHHe naAeHHH 3se3AHo8 hjiothocth, Ci:a3aHHoe 
OTH0CHTCH, pa3yMGeTCH, K OKpeCTHOCTHM Comma, KOTOpoe KEK 6bl HaXOAHTCH MeHIfly 
AnyMH seTBHMH cnHpanH, ecjm ynecTb npn stom, hto b HanpaBJieHimx hs ranaKTii* 
HecK*e hojhoch noflTBep»;;iaeTCH paapsjKCHne seesAHoft nJioTHocTH. 


8. Biojiji. A6acT. acTpotf). o6c., No 12 
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Ho, HacKOAbKo yBepeHHO oyeHHBaeTCH stot (paKTop? Emah ah ocyiyecTB- 
AeHbi aocTaTOHHbie onpeAeAeHHa h HCCAeAOBaHHH, HyaiHbiM o6pa30M nocTaBAeH- 

o6mee DoruomeH*e 

Hue? upaBAa, ouenoK oTHomeHHa — — caeAaHo MHoro, xax 

»^6utok UBCTa 

b oTACAbHbix o6AaKax h ofiAacTHx, Tax h aah OTACAbHwx HanpaBAtHHH, ho xa- 
paKTepHO, HTO O O p T, nOCBHTHBIUHH CTOAbKO yCHAHH H3y*ieHHK) 3BC3AHMX 
nAOTHocTefi, mojkho cxaaaTb, ocTaBHA 3Ty 3aAany, b npHMeHeHHH k hh3khm 
raAaKTHHecKHM uiHpoTaM, HepemeHHoii b o*HAaHHH 6oAbinero hhcaa aaHHbix 

o yBeTax h o BeAHHHHe AaHHoro OTHomeHHa [7321. 

^ah onbiTHoro onpeAeAeHH a 3aBHCHM0CTH MesKAy o6ujhm h H36npaTeAb- 

HblM IlOrAOIijeHHeM 6bIAO 6bl BaSKHO UIHpOKOe HCnOAb30BaHHe Co6cTBeHHbIX ABH- 

jKeHHH aah He3aBHCHMbix oyeHox norAoigeHHa no MeTOAy, pa < 3pa6oTaHHOMy b 

riyAKOBCKOH o6cepBaTOpHH. 3 tOH JKe yeAH MOryT 9({>({)eKTHBHO CAyjKHTb nOA" ' 

CHeTbl 3Be3A hah BHeraAaKTHHeCKHX TyMaHHOCTefi H H3MepeHHH H36bITKOB 

UBeTa 3Be3A b oahhx h Tex ate HanpaBAeHHax. OAHOBpeMeHHbiMH He3aBHCHMbi- 

mh onpeAeACHHHMH H3 Ha6AK>AeHHH o6igero h H36HpaTeAbHoro norAoigeHHa h 

HX COnOCTaBAeHHHMH CAeAyeT nOApo6HO H3yHHTb HeHTpaAbHyiO COCTaBAHKHgyiO 

MC3K3Be3AH0H MaTepHH H yHHTbIBaTb ee AOAJKHbIM 06pa3OM. MHOJKHTeAb Hie, 

onpeAeAaioigHH 3aBHCHMOCTb o6iyero norAoiyeHHH ot H36HpaTeAbHoro, ecAH hm 

noAb30BaTbca, yeAecoo6pa3Hee BbiHHCAHTb no hoboh (JiopMyAe, npeAAOHieHHOH b 

A6acTyMancKOH o6cepBaTOpHH M. A. BauianRABe h ynHTbiBaioujeH b 3a- 

KOHe norAoujeHHH HBMeHeHKe noKa3aTeAH cTeneHH a c aahhoh boahw. 

* 

^aHHbie o noKa3aTeAax yBeTa, HBAHioigHecH ochoboh HccAeAOBaHHH caMoro 
H36biTKa yBeTa, b HacTonujee BpeMH He o6AaAaiOT noAHOTOH h oAHopoAHOCTbK), 
HyjKHbIMH AAH HX yBepeHHOTO npHMeHeHHH. 

He BnoAHe yBepeHHbifi yMeT norAoiyeHHH, oco6eHHo na hh3khx umpoTax 
b HanpaBAeHHHx, aah KOTopwx xapaKTepHa cAOHman BHAHMan cTpyKTypa, ocraB- 
AHeT pe3yAbTaTbi aHaAH3a 3Be3AHbix noAcneTOB AaAexo He coBepuieHHbiMH. B 
CBH3H c 3 thm ocTaroTCH HescHocTH AaHie b oTHoiueHHH xapaKTepHCTHK o6iyero 
CTpyKTypHoro BHAa T baakthkh, pa3HorAacHH b Bonpoce o MecTe CoAHya b raAax- 
THHeCKOM npOCTpaHCTBe OTHOCHTeAbHO pyXaBOB CnHpaAH HAH o6beMOB nOHH- 
JKeHHOH HAH nOBblllieHHOH 3BC3AH0H nAOTHOCTH H T. A- 

TaKHM o6pa30M, 03H3K0MAeHHe C COBpeMeHHbIMH pa6oTaMH npHBOAHT Hac 
k BbiBOAy, hto b o6iyeM npo6AeMa CTpoeHHH FaAaKTHKH noxa euje AaAexa ot 
noAHoro pemeHHH, HecMOTpH Ha to, hto 3aTpaneH0 orpoMHoe koahhcctbo Ha6AK>- 
AeHHH, pa60T H yCHAHH H C 06 paHa Macca AaHHbix OTHOCHTeAbHO MHOTHX PT- 
AeAbHblX HBAeHHH. 

B npouiAOM, npn peineHHH npodaeMbi TaAaKTHKH, ochobhoc BHHMaHne hc- 
CAeAOBaTeAen 6biAo cocpeAOToneHo Ha H3yneHHH ofiujefi (popMbi h pa3- 
MepoB MaenHoro flyTH. H HecMOTpn Ha to, hto Aaase 3Ty o6iyyio 3aaany HeAb 3 H 
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cnnraTb nona euje crporo pemeHHOH, BKHManne HCCAeAOBaTeAen sa nocAe^HHe 
1 J 15 AeT CT3A0 HanpaBAHTbCfl B CTOpOHy HByieHHH OTAeAbHbix CTpyKTypHbIT 
A e T a A e H FaAaKTHKH. BnponeM, ca M o nsyneHne o6njeii sa^anH noxaaaAO, hto 
eCAH MbI XOTHM BbIHCHHTb TOHHyiO KapTHHy CTpOeHHH TaAaKTHKH, TO AOAJKHbl 
B6CTH ACTaAbiioe, KponoTAHBoe HayneHHe h h a h b h a y a a b h m x ynacTKOB 
H HanpaBACHHH. 

Ho, He 3iian norAomeHHx bo Bcex sthx HHAHBHAyaAbHbix ynacTxax h na- 
npaBAenHHx, Mbi He moikcm 3 H a T b h HaeroHiyero crpoeHHH TaAaKTHKH. Te M 
6oAee, hto iipn oGsope BwmeHaaBaHHwx pa6oT, Mbi motah y6eAHTbCH, hto H eAb- 
3B npHHBTb Taxyio MOACAb TaAaKTHKH, B KOTOpOH Me>K3Be3AHOe BeiljeCTBO 6bIAO 
6w npeACTaBAeHo coAepjKaujHMCH b cAoe reoMeTpunecKH npaBHAbHOH (popMbi, 
HMeroujeM OAnopoAHyio nAOTHocTb. 

H paa HaMeTHAacb Heo6xoAHMOCTb HaxoAHTb OTAeAbHbie h h c a e h- 
Hbie 3 h a h e h h h HAOTHOCTeH b paaAHHHbix nanpaBAeHHnx H Ha paa- 
AHHHblX paCCTOHHHHX, TO n o r A o e H H e TaKffie flOAJKHO H 3 y H a T b- 
Cfl B OTAeAbHbIX HanpaBAeHHHX h Ha paaAHHHbix rAy- 
6 HHax raAaKTHHecKoro npocrpaHCTBa. 4o Taxoro H 3 yHeHHH, BCHKHe cxpyx- 
rypubie npeACTaBAeHHH hah moacah rpy6o npH6AH3HTeAbHbi h crAanceHbi. Hc- 
CAeAOBaHHe norAoujenHH hmchho TaKHM o6pa3o M H eo6xoAH M o h b cbhsh c koh- 
upHUHeH, corAacHo KOTopofi norAonjeHHe BbiabiBaiOT, TAaBHbiM o6pa3o M , OTAeAb- 
Hbie o6AaKa kocmkhcckopo BeujecTBa. PaSoTM cobctckhx ac T poHOMOB yTBepAHAH 
9Ty KOHIgen^IO H HeAb3H He CHHTaT bCH C Heio. 

Oahhm caobom, bch 3aAaHa A e T a A b H O r O HayneHHH CTpoeHHH TaAax- 
THKH HeoTACAHMa ot AeTaAbHoro HayneHHH npocTpaHCTBeHHo- 
ro pacnpeAeAeHHH h, b m e c t e c t e m, h ^AHiecxoro 
h XHMHiecKoro HayneHHH r a a a k t h h e c k o h n m a e b o h h 
r a 3 o b o h m a t e p h h. CAeAyeT npnaHarb h T o cxpyxTypy TaAaKTHKH ao- 
cxaTOHHo hoaho mo«ho oxapaKTepnaoBaTb ahuib AexaAbHbiM HccAeAOBaHHeM 
pacnpeAeAeHHH h npnpoAbi t e m h o r o, t. e. norAoufaioiaero BenjecTBa, H a- 
p«Ay c pacnpcAeACHi-icM cbctaoh MaTepHH, t. e. 3 b e 3 a- 

HayneuHe norAoii^eiiHH c aoajkhoh noAHOTofi mojkct 6a3Hpo B aTbCH H a 
onpeAeAeiiHHx pH fl a ocnoBHbix acTponoMHHecKHx bcahhhh h, b nepByro onepeAb, 

BHAHMbix SBeaAHbix bcahhhh, cneKxpaAbHbix KAaccoB H yseTOB (noxasaTeAeii 
xjBeTd^. 

Hp« 9T0M aaAana pacnaAaercn na pha OTAeAbHbix. 

Bo-nepBbix, onpeAeAeHHe noKaaareAefl ijBexa k cneKTpaAbHbix thhob aoa- 
JKH0 P acn P°CT P aHHTbCH Ha Bee 60Aee CAa6bie 3BeaAbi. H sto xacaexcH He 
ToAbxo cpoTorpaipiiHecKiix noKasaxeAeS UBe-ra, ho h cfioToaAeKTpHHecKHx Flo- 
CAeAHHe oxBaTbinaAH ao ex nop AHH,b 3B e3Abi xnna B. 4 ah noAHorbi HCCAe- 
' y>KC C ° 3pCBaeT "coGxoAHMocTb nepexoAa h k 3Be3Aa M 6oAee hosahhx 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 


116 I'jiaBa nepBaa 

KAaccoB. B A6acTyMaHCKOH o6cepBaTopHH ocyujecTBAaeTCH stot nepexofl na- 
3Be3flbi THna A. EcTecTBeHHO, hto Heo6xoflHMO, Hapafly c nepexoflOM K Ha- 
6AK>AeHHHM 6oAee nOSflHHX 3Be3A, HaCTOHHHBO yBeAHHHBaTb npOHHKHOBeHHe 
AAH 3THX Ha6AIOfleHHH. 

3aMeHa o6bIHHOH AByxiJBeTHOH KOAOpHMeTpHH TpeXHBeTHOH HBHAaCb 6br 
cyujecTBeHHbiM pacuiHpeHHeM MeTOfla noKa3aTeAefi ijBeTa 1 . 

Ha6AK)flaeMbie aarawe 06 H36biTKax ijBeTa h b hbcthocth o 6 hx cbh3h 
C paCCTOHHHeM Heo6xOAHMO yBeAHHHBaTb BCHHeCKHMH cpeACTBaMH H He TOAbKO 
nyTeM pacnpocTpaHeHHH onpeaeAeHHH Ha 6oAee CAa6bie oSbeKTbi, (nanpHMep, 
CAa6bie AQAronepHOAHHecKHe ijetpeHflbi h CAa6bie BHeraAaKTHHecKHe TyMaHHOCTH ) , 
hto nAaHHpyeTCH A6acTyMaHCKOH o6cepBaTopHeH, KaK pa3BHTHe cbohx pa6oT, 
ecAH yflacTCH yBeAHHHTb ^poHH^aTeAbHyIO cnoco6HOCTb annapa'rypbi BBeAeHH- 
eM $OTOrpa(J)HpOBaHHH Ha (|)OTOBH3yaAbHOH 9MyAbCHH 6e3 npHMeHeHHH CBeTO" 
CpHAbTpOB (onbITbl H. MaprbiHOBa). Ho, HaflO 6bl, BMeCTe C TeM, npH- 
BACKaTb K HCCAeAOBaHHIO H ApyrHe oSbeKTbl, AaroilJHe B03M0HlH0CTb BblHHCAe- 
HHH H36bITKOB ^eTa 6e3 HaAHHHH AAH HHX CneyHaAbHOH CneKTpaAbHOH KAaccH- 
$HKaiiHH. TaKOBbiMH hbahiotch, HanpHMep, KOp.OTKOnepHOAHHeCKHe He$eHAbI — 
nepeMeHHbie THna RR Aapw, aah KOTopwx H3BecTHa hx npHHaAAeJKHOCTb & 
MaKCHMyMe 6Aecxa k cneKTpaAbHOMy THny AO — A3. TaK KaK 3 th 3Be3Abi pac- 
nOAOJKeHbl H b6aH3H raAaKTHHeCKOH nAOCKOCTH H Ha SoAbHIHX raAaKTHHeCKHX 
HlHpOTax, OHH HBAHIOTCH o6l>eKTaMH 3BCAy>KHBaK)H^HMH BHHMaHHH C TOHKH 3pC» 
hhh Hameii npo6AeMbi. B A6acTyMaHCKofi o6cepBaTopnH KAaAeTCH HanaAO on- 
peAeAeHHHM ijbctob rpynnbi sthx 3Be3A. 

HccAeAOBaHHe nor AOiyeHHH b rAo6yAax npeACTaBAHeT co6oh oco6wh hh- 
Tepee, nocKOAbKy bo3mo*;ho, hto rAo6yAbi cBH3aHbi co cpeAofi, nopoiKAaioiijeii' 

3BC3AW. 

PaayMeeTca, nepeA HCCAeAOBaTeAHMH npo6AeMbi KocMHHecKoro norAoiijeHHH 
ctoht h 33A3HH Apyroro xapaKTepa. CpeAH hhx mohiho Ha3BaTb co3AaHne na- 
H6oAee noAHoro, coBpeMeHHoro KaTaAora raAaKTHHecKHX TeMHbix TyMaHHOCTeii;, 
pasBHTHe pa6oT no cneKTpocpoTOMeTpHH 3Be3A b bo3mojkho AaAeKne HH$pa- 
KpacHyio h yAbTpacpHOAeTOByro o6AacTH (HanpHMep, npHMeneHHeM TeAecKonoB- 
hOBoro THna — O. A. MeAbHHKOBa); cneKTpo(j)OTOMeTpHio TyMaHHOCTeii 
(B. A. 4 omSpobckhh [72]). CoBepuieHHO ohcbhaho, hto HaH6oAee nOAHOe 
npHMeHeHHe hoboh mctoahkh aKaAeMHKa T. A. LLI a 5 h a aah BbiHBAeHHH a 

H3yneHHH BOAOpOAHbIX TyMaHHOCTeH HAH pa3BIITHe Ha6AK>AeHHH C SAeKTpOHHblM 

npeo6pa30BaTeAeM (A. A. K a a h h h k, B. H. K p a c o b c k h h, B. B. H h- 

KOHOb) MOryT CbirpaTb OrpOMHyro pOAb. Heo6xOAHMO He TOAbKO nOBblCHTb 
pa3pemaioiijyio cnoco6HOCTb annapaTypw h yTOHHHTb h AeTaAH3HpoBaTb koh- 


i B stom OTHonxeHHH npeACTaBjiaioT HHTepec HCCAeAOBaHHH B e k e p a [337 , 
343 , 351 , 345 , 346 , 347 , 348 ]. 
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O63op paSoT no npoGneMe 117 

•rypw raAaKTHnecKoro nupa, ho h 3aHHTbcn nAaHOMepHbiM BbiHBAeHHeM ot- 
4eAbHbIX «MeCTHbIX» 3Be3flHbIX yilAOTHeHHH H «Ham,ynbIBaHHeM» 3Be3HHbIX Macc 
b o6AacTHx He6a, nopajueHHbix 6oAbinHM norAoujeHHeM. IlpeACTaBAHeTCJi BecbMa 
BepoHTHbiM (h Ham MarepnaA naeT Ha 3 to yKa3aHHe), hto ynAOTHeHHH 3Be3A h 
M eH43Be3AHoro BeiyecTBa b o6meM aoajkhm coBnaflarb b npocTpaHCTBe h hto, 
CAeflOBaTeAbHO, MeCTa BHAHMbIX AeCpHIJHTOB 3Be3A Ha caMOM fleAe AOAiKHbl 6blTb 
Han6oAee rycTO HaceAeHw 3Be3flaMH. Tanan nocTaHOBKa Bonpoca MoaseT no 
HOBOMy opueHTHpoBaTb HHTepecbi 6yflyujHx HCCAeAOBaHHH. HaKOHeH, Apyrne 
HOBbie cpeACTBa HCCAeAOBaHHH (paAHOHa6AK>AeHHH h noAHpHMeTpHHecKHe Ha- 
SaIOACHHh) CyAJIT MHOrO HOBbIX OTKpbITHH. B HaCTHOCTH, paAHOHa6A10AeHHH 
He TOAbKo ynaacyT Ha pacnpocTpaHeHHe HeKOTopon hcbhahmoh HaM MaTepwaAb- 
hoh cpeAbi, po MoryT, BMecTe c TeM, npHBecTH k o6HapyjKeHHio t a k o h cpeAbi, 
B KOTOpofi (JlOpMHpyiOTCH o6bIHHbie CBeTHUJHeCH HAH HeCBeTHUJHeCH He6eCHbie 
TeAa (3B63AW, nAaneTbi). 

PaAHO- h noAapHMeTpHnecKHe na6AK>AeHHH MoryT npn6aBHTb HOBbie AaHHbie 
k HauiHM, nona euje CKyAHbiM, CBeAeHHHM o (pH3HHecK0H npnpOAe Me>K3Be3AH0H 
cpeAbi, nocAe Hero TeopeTHHecKHe HCCAeAOBaHHH b btoh o6AacTH Moryr ocbo6o- 
AHTbca ot MHoaKecTBa npoH3BOAbHbix AonyujeHHH h $opMaAH3Ma, xapaKTepHoro 
Aah MHornx 3apy6e?KHbix HCCAeAOBaHHH, h craTb Ha 6oAee HaAOKHyio noHBy 
<|)H3HHeCKHX CpaKTOB. 

Ba>KHefiiueH TeopeTHuecKofi 3aAaueH naM npeACTaBAaeTca yacHeHHe B3aH- 
M0CBH3H Me*Ay 3BC3AH0H H MOK3Be3AHOH MaTepnefi. HoBbie cnoco6bi Ha6AIO- 
Achha, perHCxpapHH h H3yneHHe boaopoahwx TyMaHHoexeS, a HapaAy c stum, 
h noncKH noAOc H30fonoB b cneKTpax Me>K3Be3AHoro BeujecTBa (HA. Ill a h h. 
1225, 2271) npn6aBHT MHoroe HauiHM bo3mohshocthm peuiHTb 9Ty BajKHyio 
3aAauy. 

TaKHe TeopeTHHecKHe 3aAann KaK, HanpHMep, AHHaMHKa 3Be3A bwcokoh 
• CBeTHMOCTH B AH$(py3H0H CpeAe, AOAJKHbl peUiaTbCH C yneTOM pOAH B3aHMOAefi- 
CTBHH 3Be3A c nblAeBbIM BeiHeCTBOM (T. A. A T e K H h), 

Bo3BpaujaHCb oAHaKo k 3aAane HCCAeAOBaHHH norAoujeHHH mctoaom ijBe- 
TOBblX H36bITKOB, HAAO yHHTbIBaTb, HTO BCHKHe CTaTHCTHHeCKHe BbIBOAbI, 
.ocHOBaHHbie Ha AaHHbix o pBeTax MoryT 6biTb aoctatohho HaAencHbi, KorAa ohh 
OCHOB aHbl Ha 60 AbUIOM KOAHHeCTBe 3Be3A, paCnOAOJKeHHbIX K TOMy JKe Ha pa3- 
AHHHblX H BO3M0JKHO 6oAbIHHX paCCTOHHHHX. llpH 3TOM MaTepHaA AOAJKeH 6bITb 
-OAHOpOAeH B CMbICAe npOHHKHOBeHHH AO p a B H bl X TAy6HH BO Bcex 
nanpaBAeHHHX, KOAHHecTBa 3Be3A b cpaBHHBaeMbix Me»Ay co6oh ynacTKax, toh- 
HOCTH H T. A- BecbMa TpyAHO BCjKpeiCTHBHO HCnOAb30B3Tb pa3AHHHblS 
MaTepHaA aah nocTpoeHHH o6ujhx npeACTaBAeHHH. Pa3AHHHwfi MaTepnax o6ha- 
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1 118 TjiaBa nepBan 

pyjKHBaeT pacxomfleHHH b pe3yAbTaTax flame b othoiuchkh OTfleAbHbix, koh- 
KpeTHblX BOnpOCOB 1 . 

4o chx nop HccAeflOBaiiHa H36npaTeAbHoro norAoujeHHH b 3HaHHTeAbHofi 
CTeneHH 6mah cocpeflOTonenw AHmb b tcmhwx o6AaKax h b CAynaHHbix o6Aa- 
CTHX HAH B OTKpbITbIX CKOnAeHHHX, a OTfleAbHbie CTpeMACHHH K HCCAeflOBaHHK) 
H36npaTeAbHoro norAoujeHHH cHCTeMaTHiecKHM o6pa30M, c yeAbio 
AOKaAH30BaTb OKpaniHBaioiijyio MaTepHio Ha 6oAbiuHx noBepxnocTHx He6a, He 
ocyujecTBAHAHCb b noAHOH Mepe. 

Memfly TeM Haflo, hto6m HccAeflOBaHHHMH 6 wao oxBaneno BoaMomHo 
fioAbfflee KOAHHeCTBO HanpaBAeHHH. npH 9TOM flOASKHbl 6bITb 
oxBaneHbi HanpaBAeHHH Kan b6ah3H haockocth Macihoto 
FI y t h, TaK h BflaAH oTHee, Tax KaK nepBbie HHTepecHbi b icbhsh c hc- 
CAeflOBaHHeM npeHMyiijecTBeHHo AOKaAbHbix o6pa30BaHHH, BTopwe me — b cbh~ 
3H c yTOHHeHHeM o6hjhx CTpyKTypHbix xapaKTepHCTHK FaAaKTHKH, a BMecTe- 
c TeM, h noTOMy, hto TeMHbie o6AaKa, xoth h KOHu,eHTpHpyioTCH npeHMyujecr- 
BeHHo okoao raAaKTHHecKoro sKBaTopa, ho b OTfleAbHbix cAynanx BCTpenaioTCH 
h ria BbicoKHX raAaKTHHecKHX uiHpoTax 2 . BMecTe c TeM, BHHMaHHH k ce6e Tpe6y- 
kjt He TOAbKo HanpaBAeHHH Ha u,eHTp TaAaKTHKH; h b aHTH^HTpe He MoryT He 

6biTb nopameHHbie norAOiijeHHeM ynacTKH [372, 3691. 

CaMO co6oh pa3yMeeTCH, hto 6mao 6m BecbMa HHTepecHo pacnpocTpa- 
iHHTb HCCAeflOBaHHe HiafiiH.paTeAbHioro norAOigeHKH umpe Ha o6Aaci;H, i_ca_A03 ih- 
Hbie b OTHoineHHH oSujero norAoiijeHHH, .xoth 6bi aah toto, hto6m npoBepHTb 
HacKOAbKo CAomHa CTpyKTypa H36npaTeAbHo norAoujaioiijero BeujecrBa. Bmc- 
ere c TeM, sto hosboaht HaflemHee onpefleAHTb 3HaneHHe (paKTopa aah nepeBo- 
fla ^eroBoro H36biTKa b o6igee norAOigeHne, hto hbahctch BamHenuieH 3a- 
flaneft. 

Heo6xoflHMOCTb HsyneHHH H36HpaTeAbnoro norAonjeHHH, Ha ocHOBe Macco- 
bwx onpefleAeHHH noKa3aTeAen ijBeTa 3Be3fl, bo m h o r h x HanpaBAeHHHx ir 
Ha p a 3 h bi x TAy6HHax, BbiTenaeT h H3 Hflefi FI. FI. FI a p e h a r o, BbicKa- 
3aHHbix hm b pa6oTe [132], h KacaioiijHxcH nocTpoeHHH kphboh norAOiu,eHHH 
A Moryujefi npeflCTaBHTb nocAeflyioujee npn6AHmeHHe k 6oAee coBepuieH^- 

HOMy yneTy norAoujeHHH. ripeflCTaBAeHHe norAoiu,eHHH MaTeMaTHHecKH KaK 
«J>yHKijHH raAaKTHHecKHX uinpoTbi h AOAroTbi h paccTOHHHH, npnoSpeTeT 60 Ab- 

1 XapaKTepeH npHMep: Lt y r, no flaHHbiM OTKpbiTbix 3Be3flHbix CKonjieHHft no- 
nyHHji MancHMajibHoe noKpacneHne ajih rajiaKTHHecKoft flojiroTbi 40°, t. e. TaM, rne- 
CTe66nHC noKa3aji MHHHMaflbHoe noKpacHemie ajih hpkhx 3Be3fl B. Thkhm o6~ 
pa30M, He yflanocb xoth 6bi HCCJicflOBanne 3aBHCHM0CTH noKpacHeHHH ot flonroTbi, 
Ha ocHOBe paajiHHHoro Matepnajia. 3to h nouHTno, t. k. 3Be3flHbie CKonneHHH h B 
— 3Be3flbI pacnoflOJKeHbl Ha pa3JIHHHbIX paCCTOHHHHX. , 

2 X a 6 6 jj b pa6oTe [560] Hauieji ynacTKH c uinpoToft okojio 40 rpaflycoB, rflK' 
HHCJio TyMaHHOCTeft MeHbme cpeflHero HHCJia ajih flaHHoft rajiaKTHHecKoft umpoTbu 
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O6aop pa6oT rio npofiAeMe 119 

imhh cMbicA, Koraa 6yayT ynuTtsiBarbCH xapaKTepHCTHKH lfHjjHBHAyaAbHwx Ha- 
npaBAeHjiH h 6yAeT pe3Ko yMenbiueno eahshhc npoH3BOAbHbix ocpeAHeHHH. 

MoHSHO npH3IiaTI>, HTO MHOrHO BOnpOCbl HCAb3H CHHTaTb peilieHHblMH He 
noTOMy, hto HMeiOTCH npHHn,HnHaAbiiwe TpyAHocxn, a ahihb no toh npiomHe, 
hto mw ao chx nop BbiHyaJAenw noAbaoBaTbcn HeAOCTaxoHHbiM, no oxBary Ha- 
npaBAeHHH h rAy6nH, h HeoAHopoAHNM Ma’iepnaAOM. 

Heo6xoAtiMQ xaKJKe noBbiuiaTb TOHHocTb onpeACAeHHH KaK cneKrpoB, TaK 
H ^CTOB. B OTHOineHHH nOCAeAHHX, C 3TOH TOHKH 3peHHH, BaiKHeHUiyiO pOAb 
Moryr cwrpaTb (poToaAeKTpHHecKne onpeAeAeHHH, KOTopbie a^iot npeKpacnwH 
MaTepnaA aah H3yneHHH H36HpaTeAbHoro raAaKTHHecKoro norAOiijeHHH. 

Bee 3 to, BMecTe BsaToe, mojkct AaTb BecbMa yeHHbifi MaTepnaA, KOTopwii 
cnoco6en co3AaTb xopouiyio 6a3y aa h HccAeAOBaHHH cTpyKTypHbix oco6eHHO- 
CTeii T aAaKTHKH. 

TaKHM o6pa30M, HeCMOTpH Ha TO, HTO OCyiijeCTBAeHO OrpOMHOe KOAHHeCTBO 
pa3Hoo6pa3Hbix Ha6AioAeHHH h HccAeAOBaHHH, aah noAHoro pa3pemeHHH npo6- 
AeMbI OCTaeTCH euje BbinOAHHTb Ha6AK>AeHHH 6oAblHOrO KOAHHeCTBa C>6'bCKTO’St 
h HccAeAOBaTb eige oneHb mhoto AeTaAeii. 

FIpo6AeMa KOCMHHecKoro norAoujeHHH, co bccmh o6t>eMAK>ujHMH ee ochob- 
HbiMH 3aAanaMH — H3yneHgeM npocTpaHCTBeHHoro pacnpocTpaHeHHH norAoujaio- 
njen Maccw, BbiHHCAemieM ee bahhhhh Ha bhahmmc hpkocth h ijBeTa 3Be3A h 
BbiHBAeHneM ee <|)H3HHecK0H npupoAbi — euje aoato 6yAeT CAyjKHTb Han6oAee 
aKTyaAbHOH ofiAaCTblO aCTpOIIOMHHeCKHX HccAeAOBaHHH. HcCAeAOBaHHe H36Hpa- 
TeAbHoro norAoujenHH n TaAaKTHKe hhahctch dAHtfsaiimeH h nepBoonepeAHOH 3a- 
Aanefi b stoh npo6Aeiwe. Ee KonenuaH ijeAb 3aRAioHaeTCH b tom, hto&m bmbc - 
cth o6ujee norAoujeHHe, ynecTb ero bahhhhc na Ha6AioAaeMoe pacnpeAeAeHHe 
3Be3A H npHTTH K HCTHHHOH KapTHHe npOCTpaHCTBeHHOTO pacnpeACAeHHH KOC- 
mhhcckoh MaTeptiH. 0Ta saAana MonseT 6mtb yAOBAeTBopHTeAbHo pa3peineHa 
AHiiib nocAe Toro, KaK Bee He6o 6yAeT aoctatohho noKpbixo ceTbio ynacTKOB, 
coAepHiaujHx onpeAeAeHHH noKasaTCAen nr.eTa h cneKTpaAbHbix KAaccoB. Ho 
npejKAe Bcero hco6xoahmo cTpeMHTbca k MaccosbiM onpeAeAeHHHM hbctobwx 
noKaaaTeAen bo3mo?kho 6oAbiuoro KOAHHecTBa h bo3mo>kho CAaGhix 3Be3A. 

rio4o6Hbie onpeAeAeHHH aoajkhw BecTHCb, KaK Mbi y6eAHAHCb Bbiuie, no 
B03M0H1H0CTH, BO MHOTHX HHAHBHAyaAbHbIX HanpaBAeHHHX. Ho, BeAb HCBOSMOHS- 
ho BeAeHHe sthx HccAeAOBaHHH bo Bcex HanpaBAeHHHX, 6e3 orpaHHHeHHH. ilo- 
9TOMy h b AannoM CAyHae mo?kho onHpaTbcn b nepeyio onepeAb Ha H3BecTHbift 
«llAaH KanTefiHa», ocyujecTBAeHHe Koxoporo paccHHTaHO Ha coeAHHemibie ycn- 
AHH MHOTHX o6cepBaTOpHH MHpa H Ha TpyA HeCKOAbKHX nOKOAeHHH acTpo- 
HOMOB. 

«IlAaH KanTeHHa» 6bIA BBeAeH, KaK HCKOTOpblH Bbl6opOHHbIH MeTOA, HM€H- 
HO B CBH3H C TeM, HTO pa3BHTHe npeACTaBACHHH 0 CTpO€HHH TaxaRTHKH nOT~ 
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pe6oBaAO H3yHaTb nocAeflHioio b. AeTaAHx, b HHAHBHAyaAbHbix HanpaBAeHHHx, 
H36eran cahihkom rpy6bix ocpe#HeHHH h nocTpoeHHH cahibkom ynpoigeHHbix 
cxeM. 

IlAoiijaAH IlAaHa KanTeHHa pacnoAonteHM b pa3Hbix HanpaBAeHHHX h co- 
AepnsaT onpefleAeHHB mhothx xapaKTepHCTHK 3Be3A, pacnoAOSKeHHbix b hhx, Tai< 
HTo6bI OHH npeflCTaBAHAH, no B03M0JKH0CTH, BCe pa3H006pa3He 3Be3flHOrO MHpa_ 
Cpe#H 3thx xapaKTepHCTHK HMeiOTCH 3Be3flHbie BeAHHHHbi, co6cTBenHbie flBHHCe- 

HHH, napaAAaKCbl, CneKTpaAbHbie THnbI BeAHHHHbl, C KOTOpbIMH MOryT 6bITb 

aeAecoo6pa3Ho KOM6HHHpoBaHbi #aHHbie o ^eTax. C tohkh 3penHK HCCAeflOBa- 
HHH H36npaTeAbHOrO nOrAOIIjeHHH CBeTa MCTOAOM ^BeTOBbIX H36blTKOB, TAaBHblH 
HHTepec npeflCTaBAaeT HaAHHHe bo mhothx nAom,aflHX KanTeHHa cneKTpaAb- 
HOH KAaCCH^lHKaiiHH RAR OTHOCHTeAbHO CAa6bIX 3Be3fl. B FlAOIIjaflHX KanTeHHa 
h aoAJKHbi 6biTb nosTOMy b nepByio onepeflb KonneHTpHponaiibi HaniH ycHAHH 
no onpeAeAeHHio noKa3aTeAeH ^eTa, BbiHHCAeHHio yBeTOBbix h36wtkob h hccac- 
AOBaHHio raAaKTHHecKoro norAonjeHHH CBeTa 3Be3A. Xoth Ha#o npH3HaTb, hto 
C TOHKH 3peHHH COBpeMeHHbIX npeACT^BAeHHH B o6AaCTH CTpyKTypHOH aCTpOHO- 
mhh, HMeioTca cepbe3Hbie ocHOBaHHH aah KpHTHKH riAaHa KanTeHHa. 
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rJlABA BTOPA.H I 

METOAHKA OFlPE^EAEHHfl UBETOBbIX nOKASATEAEH 
3BE34 OT 10.3 40 13.3 3BE34HOPI BEAHHHHbl 

§ 1 . BfiOAHbie 3aMenaHHH 

B HacTOHujefi — BTOpofi — rAaBe Haiuel pa6oTbi ocBeigeHbi Bonpocbi, cbh-* 
aaHHbie HenocpeflCTBeHHo c onpefleAeHHeM noKa3aTeAeS yBeTa 3Be3A- 

3aAana h nAaH pa6oTbi, — Tan, KaK ohh onpefleAHiOTca cocTOHHHeM npo- 
•6AeMbi, xapaKTepH30B3HHbiM b npeAMAyiSen TAaBe, — H3A0>KeHbi b HanaAe 
flanHOH rAaBbi. OnHCbiBaeTCfl Ha6AK>AaTeAbHaH annapaTypa,- BKAionaH (Jjoto- 
rpa^H'iecKHe KaMepw, cBeTocpHAbTpbi h (poTonAacTHHKH, MeTOA Ha6AK>Ae* 
HHH H CnOCo6bI <{)OTOrpa<J)HHeCKOH H (pOTOMeTpHMeCKOH o6pa60TKH HeraTHBHO- 

ro MaTepnaAa. Bmboa (poTorpacpHHecKHx h ({)OTOBH3yaAbHbix 3Be3AHbix bcah- 

MHH paCCMOTpeH OTACAbHO H yCTAHOBACHa HX CBHBb C TaK Ha3bIBaeMOH HIITep- 
HayHOHaAbHoit cHCTeMOH. Elpn 9tom BbiBeAeHbi (popMyAW nepexoAa ot Hamux 
BeAHHHH HAH yBeTOBbIX nOKa3aTeAe8 K HHTepHaiJHOHaAbHbIM. BMeCTe C TeM, 
AaHa xapaKTepHCTHKa s^xpeKTHBHwx aahh boah Harnefi chctcmw. XapaKTepn- 
■ CTHKe oiuh6ok HamHX onpeAeAeHHH hocbahjch oTAeAbHbifi naparpa$, xoth mm 
3aTparHBaAH stot Bonpoc b pa3AHHHbix MecTax AaHHofi TAaBbi, nonyTHo, npn 
H3AoaieHHH Bcero MaTepHaAa. 

§ 2. Bajana h naan pa6oTbi 

HacTOHiyan pa6oTa CTaBHT cboch yeAbio: 1) onpeAeAeHHe noKa3aTeAeH 
yBeTa 60 AbIHOrO KOAHHeCTBa 3BC3A AO 13.3 3fee3AHOH BeAHHHHbl H 2) HCCAe- 
AOBaHHe H36HpaTeAbHoro norAoiyenHH b paaHbix HanpaBAeHHHx h Ha pa3Hbix 
rAy6HHax raAaKTHHecKoro npocTpaHCTBa Ha ochobc yBeTOBbix H36 mtkob, no- 
AynaeMbix conocTaBAeHHeM HauiHx noKa3aTeAen yBeTa c H3BecTHbiMH a3hhm- 
MH CIieKTpaAbHOH KAacCH(|)HKayHH 3Be3A- 

4ah HCCAeAOBaHHa mm BbrSpaAH HanpaBAeHHH, cooTBeTCTByioiyue yeHT- 
paM riAOiyaiAefi H3BeCTHK>ro o6iyerO' nL\ajHa iKainrreHHal. Xoth nAoujaAH 
KanTewHia Hie abiot a, a a iroiCTaBAeHiHofi ye aim HAeaAbHioS JceTKiH HanpatBAeHiHH, 
TeM Hie MCHee TaKOH iBbifiop onpaiBAan phaom oi&CTOHTCAbciiB, He rocopH eiye pa3 
o co.o6pa/KeHH5ix, H3AO'>KeHiHbix p. ca'MOM Konye npeAbiAyiueS rAaBbi. 

3th o6eTOHTeAbCTB* CACAylODgHe: 
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Fjraua UTopan 


1) IICHTpM BCe-T4KH paCIipCAeACHM no HeOy c IIOAHOTOH, OTHOCHTCAbHO 
yAOL'AeraopjiveAbiioM aas toto, *rro6?>! i»SACcoo6pa3Ho' noaoQpa'Tb hx cootbct- 
ctschho HaupaBACiiHar.i nn3 Kii x, epeainac h bmcokhx raAaKTH'iecKEX iuh P ot; 

2) k MOMciJxy, Kor/ra EpesnpHKiiMaAacb k; vr-a pafioxa, y:«e Omaq ony6- 

ABa TCMa HcpreAop^cKoro KaxaAora cixKTpaAbnoa KAaccinjJHKaijHH 
1.832, 833], oTHocflujHxc;; k necKOAbKHM flecflTKaM riAomafleii KanrsHHa. Mu 

MOrAH IIOAbSOBaTbCH HMH lie TOAbKO KHK paCoHIIM KaTAAOFOM, npeflOCTaBAHK)- 
ujhm HaM KoopAHiiaTHyio CHCTewy aa« oTOinAecTBAemia 3B63 a na nAacTHti- 
Kax, HO H KaK KCTOHHHKOM ClieK 1’paAbHblX AaHHbiX, HyjKHblX flAH BblHHCAeHHH 
H36biTKOB HBera; 

3) npeAnoAaraAocb, hto KaraAor, o icoto P om HaeT penb, 6yae t pacnpocr- 
paHeH hx aBTopaMH na Bee 115 OAoiijaAeH KanTeiiHa ceBepHoro He6a h 9 KBa- 
Topa, 6AaroAapn neMy, b 6yaynjeM, h mu MorAH 6bi pacnpocTpaHHTb Harne 
HCCAeAOBaHHe Ha 6oAbmee KOAimecTBo HanpaBAeHHH, no Mepe onySAHKOBaHHH 
nocAeflyioiijHx tomob cneKTpaAbHoro KaTaAora 1 . 

HaxoAaiijHecH b HaiueM pacnopn>KeHHH 2 TOMa BepreaopcJicKoro cneKT- 
paAbnoro KaTaAora, KOTopbin b AaAbHefimHx ccbiAKax mm 6 yaeM KpaTKo 060 - 
3HanaTb nepea BCO (EepreaopipcKoe CneKTpaAbHoe 06o3peHHe>, coaep- 
* aT 43 riAoujaAiH Kanrafima or JVa 1 ao Nq 43, .pacnoAowieHHiMo Ib Ce- 
BepHOM noAioce h Ha Kpyrax, cooTBeTCTByiou^Hx ckaohchhhm +75°, +60° n 
+ 45° (cm. HepTe* 1, npeacTaBAHioujHH nAocxyio npoeKijHio HeKOTopofi nacTH ce- 
BepHoH noAyccfiepbi He6a, c tohkoh CeBepHoro IloAtoca b ueHTpe npoeKijHH. 
Ha Hep T e>K HaneceHbi ceTKa SKBaTOpHaAbHbix KoopAHnaT h rLoiijaAH KanTefi- 
Ha N 2 N 2 1 43: nyHKTHpHOH ahhhch otmchcho noAojKeHHe ayrn raAaKTHHe- 

CKoro Kpyra). 

nAOixjaflH KanTeiiHa, o6o3HanaeMbie HaMH b AaAbHefimeM nepe3 I1K,. 
pacnpocTpaHeHbi b KaTaAore BCO Ha nAoujaAb 3.5 na 3.5 rpaayca, t. e. b 
12.25 kb. rpaflyca Ka^aan. Ohh coAepHtaT npHMep H0 ot 600 ao 3.000 SBesa 
KaHiaaH, npHHeM hhcao 3Be3 A b Ka»aoH riAOujaan, ecTecTBeHHo, HaxoAHTCH b 
3aBHCHM0 CTH ot raAaKTHHecKOH KOH H eH T payHH 3Be3A. B AByx TOMax BCO no- 

MeigeHo Bcero okoao 65 tmchh 3 B e 3 a ao 13.0 h 13.5 3 B. bcahhhhm. A sto 
3HaHHT, hto Mbi motah npeanpHHHTb MaccoBbie onpeaeAeHHH noKa3aTeAeir 
ijBeTa 3Be3a b tskhx npeaeAax 6AecKa, KOTopbie AOCTynHbi pacnoAaraeMOH 
HaMH annapaType h KOTopbie, BMecTe c TeM, cooTBeTCTByiOT HHTepecaM, BMTe- 
KalOUJHM H3 COBpeMeHHOro COCTOHHHH npo6AeMM. 

^(eHCTBHTeAbHo, mm yBHaeAH Bbiiue, hto b HacToaujee BpeMH 3aaana 3 a- 
KAiOHaeTCH B onpeaeACHHH nAOTHocTefi b npocTpaHCTBe, noxa xoth- 6 m c pa- 
a«ycoM b 2 2.5 Knc, t. e. b npeaeAax aocaraeMOCTH ao 3Be3a B h A 13 0 — 
13.5 3B. BeAHHHHbl. 


1 B HacToamee BpeMH mm fleficTBHTejibHo Be^eM CHCTeMaTHnecKiie onDenejieHHH 
HOKaaaTeaeH i^exa sees* b IlAomaflHX KanTeima NO* 44-67? coneSamnxcH B 
TpeTbeM TOMe BepreaopcjicKoro KaTaJiora. coaepmamaxcH a, 
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B BCO npeACTaBAeHbi sBesflbi Bcex cneKTpaAbHbix KAaccoB, 6e3 KaKofi- 
AH6o CeAeKPHH. FIoSTOMy MbI 6 bIAH OTHOCHTeAbHO CB 060 AHM B Bbl6ope 3Be3A 
AAH HauiHX onpeAeAeHHH noKa 3 aTeAefi yBeTa. Bmcctc c tcm, Aame TOAbKQ FIK. 

J\foJ\|g 1 — —43 AaiOT B03M0>KH0CTb HccAeAOBaTb KaK Te HanpaBACHHJi, KOTopwe: 
coBnaAaiOT c raAaKTHuecKHM skbatopom, tak h Te, hto cocTaBAHiOT c nocAeA"- 
hhm MaAbie, vMepenHbie h 6oAbiune yrAbi. 



^epTeac 1 


C ApyroH CTopoHbi, HeAbSH He npn3naTb, hto koahhcctbo HauiHX FIK,, 
t. e. HCCAeAyeMbix hamh HanpaBAeHHH, BOo6uje, MaAO. OTcyTCTBHe cpeAH hhx 
H anpaBAeHHH, coBnaAaioiijHx c ^htpom FaAaKTHKH, Taxate abahctch hcao- 
CTaTKOM pacnpeAeAeraiH HauiHX nAomaAefi. 

HccAeAOBaHHbie hemh I1K 1 — 43 npeACTaBAeHbi Ha HepTCAse 2, n3o6pa- 

ataioiijeM cxeMy FaAaKTHKH, c HaneceHHbiMH Ha Hefi ceTKaMH raAaKTunecKHX 

H SKBaTOpnaAbHblX KOOpAHHaT. 

B KaatAOH nK MbI MOrAH Bbl6paTb no HeCKOAbKO COT 3Be3A pa3HbIX 
CneKTpaAbHbix KAaCCOB. EcTeCTBeHHO, HTO Ha BbICOKHX raAaKTHHeCKHX UJHpO- 
Tax HHCAO 3Be3A AOAHtHO 6bITb y HaC SaMeTHO MeHbUie, HeM Ha HK3KHX. Kpo- 
Me toto, Ha bmcokhx uiHpOTax mm crecneHbi h b cMbicxe Bbi6opa 3se3A paH* 
HHX KAACCOB. 
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Tan hah HHane, mw nocraBHAH ce6e 3aAaneH onpeaeAeHHe noKasareAefi 
ijBeTa ot 400 no 450 3Be3A b KamAOH FlAoiijaAH KanTefiHa, b6ah3h raAaKTH- 
HecKoro Kpyra a no 250 3Be3A b KantAOH nAoujaAH — bahah ot Hero. IlpH 

BTOM MbI CTapaAHCb 33XBaTHTb no B03M0JKH0CTH 60 AbUie H3 paHHHX 3Be3A> 
■OC06eHHO B Tex IlAOIliaAHX, KOTOpbie 6bIAH GeAHbl nOCAeAHHMH. IloaTOMy, B 
’HeKOTOpbIX CAynaHX, MbI HCn0Ab30BaAH BCIO HAH nOHTH BCK) HOBepXHOCTb 
^riAoiQaAeH ECO, XOTH H OnyCKaAH B HHX 6oAbIHOe KOAHHeCTBO 3BC3A- TaKOH 
CnOCo6 Bbl6opa 3 Be 3 A HMeeT CBOH HeAOCTaTOK, CBH3aHHbIH C TeM ,HTO, KaK 
noKa3aHo HHme, b HeKOTopwx cAynanx, nor-AomeuHe MeimeTcji c H3MeneHHeM 
HanpaBAeHHH Aame b He6oAbiiiHx npeAeAax oahoh IlAOiijaAH. 



T IepTe>ic 2 


Hauin onpeAe AeHH h oxBaTHAH 3Be3Abi Bcex cneKTpaAbHbix kabccob ot 
B AO K, BKAtOHHTeAbHO. IlpaBAa, B03M0JKH0CTb HWIOCpeACTBCHHOrO HCn0Ab30- 
BaHHH n03AHHX 3Be3A AAH BbIHHCAeHHH H36bITKOB IJBeTa OrpaHHHeHa, KOrAa 
OTcyTCTByeT ACAeHHe 3Be3A Ha rnraHTW h KapAHKH. Ho, mw Bce-TaKH peuiHAH 
■onpeAeAHTb noxasaTeAH n,BeTa h aah hhx. 9 th bcahhhhw npeACTaBAJHOT 
HHTepec h caMH no ce6e, a KpoMe Toro, Bee nee bo 3 mojkho hx HcnoAbsoBaHHe 
H B HaiUHX ^eAHX Ha TOM OCHOBaHHH, HTO npoCTpaHCTBeHHOe nOKpaCHeHHe MO- 
*eT 6biTb KOHCTaTHpoBaHo, ecAH AHcnepcHH ijBeTOB, xapaKTepnaa aah 3Be3A 
I103AHHX cneKTpaAbHbix KAaCCOB, 6oAbIIie H0pM3AbH0H BeAHHHHbl. BnponeM. 
b KaTaAore ECO BCTpenaiotCH TaKme h 3Be3AW c acachhcm hx Ha rnraHTbi h 
K apAHKH, H H3 aHaAH3a HX yBeTOB MbI MOTAH H3BAeHb AOnOAHHTeAbHbie CBeAe- 
1 hhh b Tex me ijeAax HccAeAOBaHHH H36npaTeAbHoro norAOigeHHH. 

EcaH OCTaBHTb B CTOpOHe BOnpOC O ACAeHHH 3Be3A Ha THraHTbl H KapAH- 
KH, Hero b oSujeM Bee me HeT b KaTaAore ECO, to HeAOCTaTKOM nocAeAHero, 
c tohkh speHHH npHMeHeHHH aah Hanien 3 aAaiH, HBAHercH to, hto ero npeAeA 
f lipOHHKHOBeHHH HAH, KaK TOBOpHT, npeAeAbHaH BeAHHHHa He nOCTOHHHa, a 
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pa3AHHHa flAH pa3Hbix nAoujaaefi, yMeHumaacb a cpeflHeM c npHSAHaienaeM 
k raxaRTHHecKOMy Kpyry. 

Hto KacaeTca tohhocth cneKTpaAbHow KAaccnipHKayHH h nocToancTBa ee 
OUIHfioK, HTO OHeHb BaJKHO c TOMKH 3peHHfl npHMeHCHHH K HailleH 3aflaHe, TO 
OHH yflOBAeTBOpHTeAbHbl. 

B yeAOM H<e oflHopoflHbie cneKTpaAbHbre aaHHbie, coaepjKanjHecfl b btom 
K aTaAore, aawujeM o6mHpnbiH MaxepnaA cneiCTpaAbHoft KAaccHfpHKaijKH, ae- 
AaiOT ero BecbMa hchhmm BCoOuje, a b hbcthocth h aah Hamnx ^Aeii. 

TaK«M o6pa30M, BirpaTije, nAan HameS pa6oTbi 3aKAK) naeTca ; 

1) b onpeaeACHHH, (pOTorpacpHHecKHM nyTeM, noKa3aTeAe5 ^era 14.000 
3Be3fl ot 10.3 ao 13.3 3Be3flH0H BeAHHHHbi b nAoma;tflx KanTenua NeNs 1 — 
43, b cpeaHeM rah 250 — 450 3Be3fl b Kaaiaoii nAOigaan; 

2) B BbIHHCAeHHH H36blTKOB I^Bexa 3THX }Ke 3Be3 a, HOAbSyHCb cneKT- 
paAbHblMH aaHHbIMH BCO, H 

3) b HccAeaoBaHHH' — Ha ocHOBe yBCTOBbix h36wtkob — H36HpaTeAbriora 
norAoujeHHa b 43-x HanpaBAemisix, Ha pa3Hbix rAySnHax raxaRTHnecKoro 
npocTpaHCTBa* 

Hhjkc mm npHBOAHM cnHcoic FIK, BomeauiHX b Harne HCCAeaoBaHHe. B 
TaOAHije III nK pacnpeaeAeHbi no rpynnaM, b Koxopwe ohh co6paHbi no npu- 
3HaKy raAaKTHHecKHX iunpox. 


Ta6Ai^a III 


Tpynna 

CpSflB. 

ra^aKT. 

yaa-HeHne 

[ IlpejejiH 
ra^aKT. 
rnnpor 

riK, co;r.epjKaiiinec* 
b rpynne 

Rasixve- 
ctbo IIK ; 
b rpynne, 

i 

Kojhh. 

S?e 8 A B 

rpynne 

1 . raaaxT. bjockogti,. 


1 

0 

0 

8, 9 . 19 , 24 , 40 

’ 5 

1758 

II; HH 3 «i!e niKpoTta 

6.5 

6-9 

18, 23, 25, 39,41 

5 

2381 

III; yuepemiue mnpoiw 

16.5 

;3— ao 

2, 3, 7, 10, 17, 20, 

31 , 23 , 26 , 38, 42, 43 

12 

4392 

IV; cpexHHe mnporti | 

34 

27-42 

i, 4, 5 , 6 , 11, 12, 16, 
27, 28, 36, 37 

I I 

3140 

V; »HCOK*e raapoTH 

SS-S 

4*— 73 

13, i 4 > IS, 29, 3 o, 31, 
32, 33 , 34 - 35 

IO 

2329 


Ta6At^a IV coaep>KHT cnncoK Bcex I1K, BouieauiHX b name nccAeaoBa- 
Hne, c yKasaHneM SKBaTopnaAbHbix h raAaKTHHecKHX KoopanHaT hx ^HTpoB, 
a TaKHse n cosBeaflHH, b KOTopwx ohh naxoaaTCH. IlpH btom, I1K pacnoAO- 
HieHbi 3aecb no BbinieHasBaHHbiM rpynnaM. TaKHM pacnoAOJKeHHeM I1K mm 
6yaeM noAb30BaTbcn h b aaAbHenmeM, noHTH bo Bcex HHmenpHBoaHMbix Ta6« 
ah^x. 

SKBaTopnaAbHbie KoopanHaTbi othochtch k paBHoaeHCTBiiio 1900 roaa, 
CooTBeTCTByjoigne hm raAaKTHHecKHX KoopanHaTbi othochtC2 K noAiocy: 
a=12 /, 41 w .3, 5 = -f27°21' (cm. Harvard Annals, 101). 
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Ta6jMHtja IV 


rpyn- 

na 

>fe] « ! 
n. n. 

riK 

a 1900 

^ 1900 

i 

1 i 

b 

Co3Be3Ane 

1 

i 

i 

X 

8 

1 '‘00 m 

+ 60° 10' 

92° 

—2° 

KaccHonea 


2 

9 

3 04 

+60 20 

106 

+3 

TKapacf) 


3 

19 

23 23 

+ 60 00 

81 

— 1 

Kaccaonea 


4 

24 

4 39 

+44 50 

128 

0 

B03HR'Mft 


5 

40 

20 47 

+45 00 

53 

0 

JIe6eji> 

ii 

6 

18 

21 24 

+60 10 

68 

+6 

LlecfieH 


7 

23 

3 39 

+45 00 

120 

—7 

liepceft 


8 

25 

5 37 

+44 50 

133 

+ 9 

B03HH1H& 


9 

39 

19 47 

+44 50 

47 

+ 9 

Je6e^b 


10 

41 

21 50 

+45 00 

61 

—8 

n 

5 III- 

11 

2 

0 05 

+ 75 20 

88 

+ 13 

Ue+eii 


12 

3 

4 08 

+75 00 

102 

+ 18 

>KHpacj3 


13 

7 

20 24 

+ 75 10 

76 

+20 

TIpaKOH 


14 

10 

5 08 

+ 60 10 

118 

+ 13 

>KHpa+ 


15 

17 

! 19 23 

+ 60 >0 

59 

+ 19 

TlpaKOH 


16 

20 

0 40 

+45 20 

89 

— 17 

AnapoMeaa 


17 

21 

1 36 

+45 00 

99 

—17 

0 


18 

22 

2 38 

+ 45 10 

111 

— 13 

Flepcefi 


19 

26 

6 36 

+44 50 

138 

+ 18 

Bo3HHHHH 


20 

38 

18 46 

+45 10 

42 

+ 18 

Jlapa 


21 

42 

22 49 

4-45 10 

70 

—13 

.flmepmia 


22 

43 

23 50 

+44 50 

80 

— 17 

AaapoMeAa 

IV 

23 

1 

8 00 

+ 89 00 

91 

+28 

t 

Maaaa MeaBenana 


24 

4 

8 04 

+74 50 

107 

+32 

>KHpa+ 


25 

»5 

12 28 

+ 75 00 

91 

+42 

TlpaKOH 


26 

6 

16 14 

+74 50 

*15 

+36 

Manias MeaBejHna 


27 

11 

7 07 

+60 00 

123 

+27 

Puci. 


1 28 

12 

9 03 

+59 40 

123 

+41 

Bovituiaa MeABeaima 


29 

16 

17 29 

+ 59 50 

56 

+33 

j ilpaKoa 


30 

27 

7 38 

+44 50 

141 

+20 

j Pact 


31 

28 

8 40 

+ 45 00 

143 

+39 



32 

36 

16 46 

+45 20 

38 

+39 

repicyviec 


33 

37 

| 17 49 

+45 00 

39 

+28 

1 

V 

34 

13 

! 11 03 

+ 59 50 

111 

+53 

, Bojibiuaa MeAsenHna 


35 

14 

13 22 

+ 59 30 

81 

+57 

v n 


36 

15 

15 17 

+59 50 

62 

+48 

ZIpaKOH 


37 

29 

9 39 

+ 44 50 

141 

+50 

Majufi ^Ien 


38 

30 

10 37 

+45 10 

135 

+ 60 

Bcuinnaa MeABenmu 

j 

39 

31 

11 37 

+44 40 

123 

+68 

» * 

] 

40 

32 

12 51 

444 50 

84 

+72 

rOHWHe lieu 


41 

33 

13 50 

+45 10 

57 

+ 67 

0 n 


42 

34 

14 48 

+45 00 

43 

+59 

BoAonac 


43 

35 

15 49 

+44 50 

39 

+ 49 

repayaec 
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§ 3. Ha 6 AH)^aTeAbHaH annapaTypa 

$ 

ripn HaKonAenHH Ha 6 AK)flaieAbHoro MaTepHaAa mm n0Ab3OBaAHCb MeTo- 
4 om (J>oTorpa(J)HpoBaHHH c (pHAbTpaMH b AByx ynacTKax cneKTpa. 

®oTorpa(|)H<iecKHe Ha 6 AK>AeHHH 6 mah BbinoAHeHbi Ha AByx napaAAeAb- 
Hbi x 20-caHTHMexpoBbix <poTorpa(J)HHecKHx KaMepax, MOHTHpoeaHHbix H a 40- 
caHTHMeTpoBOM petpl^Tope AeaCTyMaHCKOH o 6 cepBaTopHH. Pe$|&cTop 6 ma 
ycraHOBACH b A 6 ac T yMaHCKOH o 6 cep B aTo P HH b 1935 roAy, a occhmo 1937 ro- 
aa na HeM 6 mao npHCTynAeHo k cncTeMaTHHecKHM Ha 6 AK>AeHHHM. 

Ho naKonAeHHK) MaTepHaaa aah ashhoh pa 6 oTM npeauiecTBOBaAo nofl- 

po6Hoe HccAeAOBamte Ha6AK)AaTeAbHoro HHCTpyMeHTa, b HacTHoCTH, ero 

onTHHecKHx xapaKTepKCTHK. PeayAbTaxbi onyfiAHKOBaHbi b HauiHx coBMecTHbix 
c M. A. B a hi a k n ji 3 e CTaTbax b BiOAAere H e A6acTy M aHCKOH acTpofin- 
3 HHeci< 0 H oScepBaropHH [211, 212, 42, 213], B 3 th x *e craxbHx Aano no A - 
po6eoe onuca.iHe 40-cm pecppaKTopa h 20-cm KaMep, b ijeAOM. IWoMy, mm 
f, e 6y/,£M 3 ^ ecb nOBTOpHO OIIHCblBaTb HX. OTMeTHM AHHIb, BKpaTHe, HaH6oAee 
cyujeCTBeHHbie aah AaHHoro HccAeAOBaHHa xapaKTepHCTHKH. 

06beKTHBbI KBMep JIBAHIOTCH CAO*HbIMH HeTbipeXAHHSOBblMH CHCTeMaMH. 

TBepcTHe Ka*Aoro hs hhx 200 mhaahmctpob, a (poKycnoe paceroaHHe 99 
caHTHMeTpoB. TaKHM o6pa3oM, ohh hmciot CBeTocHAy 1:5 H abjot MaciiiTa 6 
n P H KOTOPOM OAHOMV MHAAHMeTpv 0 AHHeHHOH Mepe COOTBeTCTByeT ( Ha HA 3 - 

e'THHKe) Ayra b 3.5 MHHyxbi Ha He 6 ecHOH c<J)epe. HoBepxHocTb H e 6 a, noKpbmae- 

mah nAacTif hkoh paar.iepoM b 18 na 24 caHTHMeTpa, paBHa 10.5 Ha 14.0 rpaA- 

OAHaKo, roAHoe (J)OTorpa(|»HHecKoe noAe na HAacTHHKax' snaHHTeAbHo MeHbiiie 

UeHTpHpoBKa o 6 mkthbob KaMep npoeepHAacb 3AeMeHTa P Hbi M aBTOKOAAHMa- 

U 0HHbIM cnoco6oM - HpoBepKy H eHT P HpoBKH npHXOAHAGCb AeAaTb speMH ot 

BpeMeHH, noBTopHo, tcm 6 oAe e , hto oAHa H a KaMep, hmchho KaMepa JVe 2, 

ABaJKAM CHHMBAaCb 33 BpeMB HaiUHX CeMHAeTHHX Ha 6 AK)AeHHH H OTnpaBAH- 

Aacb B ABAbHHe BXCneAHgHH HO Ha 6 AK>AeHHIO nOAHbIX COAHeiHMX 33 TMe- 
HHH . 

>r<^ KaHeCT3 ° ° 6beKTHBa xa P aKTe P H 3yeTca Boofuue xpeMH cpyrnciiHaMH, Bbipa- 
* aK>IHHMK HflMe,IeHHe noAoateHHB cponyca b 3 aBHCH M oc™ ot rpex napawer- 
pos: 1) paccTOHHHH Ayqa, npoxoAunjero ckbosb o 6 be K TH B , or jienrpa hocaca- 
nero 2) yrAa <p Aannoro paAHyca r o-rnocHTeAbno npoHSBOAbno Bb, 

T PaHH ° r ° HatIaAbH0I ’° AHawexpa o 6 *e KT HBa h 3) aahhm boahm Ayna -X . 

O', I,0A0>KerlHe t 1 ,OKyca “°*«o npeACTaBHTb <J>y H KHHeH D = f( r , <p, X). 

CAH qepea r„ %, X 0 o6o3HaHHTb nocTOHHHbie hah cpeAHne SHaneHHH 
paAHyca, yrAa h aahhm boahm, TorAa cpyHKyHH 

/ ( r • <Po. ^0 cp, X 0 ) n f" (r 0 , <p„, J.) 
rMpaOHl- HO MCHMIHA lieMMKflHHH <»>OKyca B aabHUrMOCTH or paCCTOaHHH 

pecppL^^ npoclmjiaKTHHecKOM peMOHTe 40-cm 

- ? B C np.mci cne U „a, ( .H 0 tt ****"*»«* 06 " eKTH ‘ 
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1 1.28 TjiaBa BTopaa 

ot u,eHTpa o6-beKTHBa r , ot yrAa ¥ h ot aahhm boahw HSAyneHHH * , coot^ 
BeTCTBeHHO [819, 98, 78], 4pyrHMH CAOBaMH, 3TH CpyHKyHH npeJlCTaBAHIOT 
co 6 oh tph H 3 ochobhwx xapaKTepHCTHK o 6 beKTH B a: ccpepHnecxyio aGeppa— 
^HK), acTHrM 3 TH 3 M h xpoMaTHHecKyK) a 6 eppau,nio, COOTBCTCTBCHHO. 

AnAanaTHHHOCTb npHMeHCHHMX HaMH oGbeKTHBOB 0Ka3aAaCb YAOBAeTBO- 
pHTeAbHofi. 3to KacaeTca ocoGeimo oGbeKTHBa Ne 2. B noAb3y BToro roBopnT 

H BblHHCAeHHe TaK HaSbIBaeMOH «TeXHHHeCKOH nOCTOHHHOH» oGbeKTHBa, npeA- 

cTaBAaeMOH (popMyAOH [325, 526]: 

T 200 000 s [r* (D r - D)] 

p Zr 

rAe F— (poKycHoe paccTOHHHe oGbeKTHBa, Bbipa^eHHoe b MHAAHMeTpax, — 
paAHyc 30 Hbi, D r —noAo^eme (ponyca, cooTBexcTByioigero soHe >' , a D— 
cpeAKee noAOJKeHHe cponyca. Ilo cyuxecTBy T hbahctch HanMeHbiiiHM A«aMeT- 
PQM H 3 o 6 pa>KeHHB, oGycAOBAeHHbiM oahoh AHiiib ccpepHHecKOH a 6 eppauHe« 
[6281, GyAyHH Bbipa?KeHHbiM npn 9TOM b ctotmchhhmx aoahx ipoKycHoro pac- 
CTOHHHH 06 -beKTHBa. no KpHTepHK) PapTMaHa 1526], o 6 T.eKTHB iNs % 
MOJKHO OTHeCTH k KAaccy «X 0 P 0 I 1 IHX» oGbeKTHBOB, BTopofi ate no KanecTBy 
eiye Aymue (T — 1 .03 h 0.51, cootbctctbchho). 

KpHBbie c$epHMecKOH a6eppaijHH A ah oGeax 20-cm KaMep npHBeAeH» 

B [211]. 

'4aH onpeAeAeHHfl aCTHTMaTH3Ma BbIHHCAHAHCb pa3H0CTH 

A— D;-D r 

npeACTaBAHioigHe coGoh otkaohchhh noAOiKeHHH cpoKyca AAB yrAOB ¥ ot <t>cr 
Kyca, cooTBercTByioujero HanaAbHOMy AHaMeTpy oGbeKTHBa [525J. 

BbIHCHHAOCb, HTO o6neKTHB KaMepbl Ns 2 GoAbUie nOABepHSeH aCTHrMaTH3- 
My. OAHaKO, BOo6lI£e aCTHTMaTH3M OTHOCHTeAbHO MaA y oGoax oGbeKTHBOB 

[ 211 ]. 

XpoMaTHHecKan aGeppaijaa oGbeKTHBOB GbiAa accAeAOBaHa TeM ace mcto 
Aom TapTMaHa, npaneM Gmao Hcn0Ab30BaH0 Aaa (pHAbTpa llIoTTa- 
J 5 G 3 a GG n b KOM 6 HHau^HH c $OTonAacTHHKaMH HAbtpopA MoHapx a P^Mne* 
PH 3 A OaHxpoMaTHK 400, cooTBeTCTBeHHO. 3 toh KOMGHHaipH GOOTBeTCTByior 

S(p(peK T H B Hbie AAHHbi boah 4150 h 5520 A. Tbkhm oGpasoM, HenocpeACTBeH- 
Hoe onpeAeAeHHe cpOKycnoro paccTOHHHH npoH3BOAHAOCb AHUib aah A»yx yaa 
ctkob cneKTpa, a aah npoMeiKyTOHHbix BHaneHHH aahh boah noAOJKeiiHa 4>o- 

' Kyca BbIHHCAHAHCb Ha OCHOBaHHH HHTe P HOAH U HOHHOH <pO P MyAbI K O HI IH, 

BbipaiKaioiueH noKa3areAb npeAOMAenHH KaK cpyHKyHio aahhm boahm [197, 

819], 

XpoMaTHnecKHe KpHBbie oGbeKTHBOB JNsJNe 1 h 2 noKa3aHbi b pafioT* 
,[ 212 ], ... - 
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MeTOAHKa onpefle;ieHHH qBeTOBbix noKaaaTejieii 


06T>eKTHBW OKaaaAHCb OTHOCHTeAbHO yjOBAeTBOpHTeAbHbl B CMbICAe HC- 

O 

npia'BAeHHH xpoMaTiHHecKoft aCeppauimi b npeAeAax 3900 — 4650 A. 9 to oco- 

6eHHo xacaeTCH o6beKTHBa Ns 2. flocAe Toro, KaK na o6cepBaTopHH 6biAa no- 
Aynena o6i>eKTHBHaH npH3Ma, A. O. T opoH j«a j3e [171] aeTaAbHee 
HccAeaoBaA xpoMarH*!ecKyio a6eppaijHio o6T)eKTHBa JS2 2 h npHiueA k BbiBoay, 

O 

MTO oSbCKTMB XOpOIUO 3Xp0MaTH30BaH AAfl yHaCTKa 3850 4600 A. B HaCTOH- 

njee BpeMH KaMepa JVs 2 hhtchchbho HcnoAb3yeTca b kom6hh3ijhh c o6t>e**. 
TMBHOH npH3M0H AAH HeKOTOpblX CneKTpaAbHbIX HCCAeAOBaHHH. XpOMaTHHe' 
ckh<: xapaKTepHCTHKH ofibeKTHBa He npenflTCTsyiOT ycnexy bthx HccAeao- 

B3HHH. 

CnOC06HOCTb npOHHKHOBeHHH o6beKTHBOB 6bIAa BbIHHCAeHa no (pOpMyAe^ 

, p , tt 
tn a = m - f log — 

0.4 t 

KaK H3BeCTH0, napaMeTp py BXOAHH{hS B 9To COOTHOUieHHe,3aBHCHT OT 
COpTa (pOTOnAaCTHHKH H flAHHbl EOAHhl H HHTeHCHBHOCTH ACHCTByiOIIjero CBe- 
TOBoro noTOKa. B cbjish c sthm. cpopMyAbi, 3aKAK>Haioii{He b ce6e napaMeTp p } 
yBepeHHOe onpeaeAeHHe KOToporo k TOMy ?Ke Boo6iae aoBOAbHo TpyaHo, cac- 
ayeT npHMeHHTb C OCTOpOHiHOCTblO [256], Ho, MbI HMeAH B03M0JKH0CTb npO- 
BepHTb peayAbTaTbl BblHHCAei-IHH, BblnOAHeHHbIX C IIOMOIIXbK) 3THX ifOpMyA, 
aaHHbiMH SMnHpHiecKHx onpeAeAeHHH, hto aaBaAO HaM yaoBAeTBopHTeAbHoe 
corAacHe. 

Bwah noAyieHM (popMyAbi, cAyjKaijjne aah onpeAeAeHHH coothohichhh 

MeJKAy npOAOAJKHTeAbHOCTblO 3KCII03HIJHH H BeAH'iHHOH C3MOH CAa6ofi 3Be3’ 
abi, aocTynHOH enje HaAesKHOMy H3MepeHHio na HcnoAbayeMow hamh o6t>eK- 
THBHOM MHKpO(pOTOMeTpe. 

B ooujeM, npH HacoBofi 3Kcno3HijHH Ha nAacTHHKax tana HAbipopa Mo- 
Hapx, KoropbiMH Mbi npeHMyujecTBeHHo noAb30BaAHCb, npHcrynaa k pa6oTe, 

noAynaiOTCfl 3 Be 3 Abi okoao 14 3 B. bcakhkhw. 

H3o6pa?KeHHa 3Be3A, AasaeMbie o6ohmh odiiieKTHBaMH, pe3KHe h aoboabho 
xopouine Ha orpanHqeHHofi nAoiyaan nAacTHHKH. OuiH6Ka (pOTOMeTpHnecKoro 
noAH 6biAa HccAeAOBaHa oco6o [42], 

Hmcji B BHAy see o6Hapy*teHHbie CBoflcTBa o 6 ohx oStjckthbob, mm cohak 
H eAecoo6pa3HbiM Hcn0Ab3OBaTb aah onpeaeAeHHa tpOTorpacpHHecKHx bcahhhk 
K aMepy N2 2, o6beKTHB Kotopofi HecKoAbKo Aynme axpoMaTH3HpoBaH b cpoTorpa- 
(pHiecKHx Ayaax h MeHbiue riOABepajeH bahhhhio ccpepHHecKOH a6eppaijHH. 
KaMepa JV2 1, 06-beKTHB KOTopoii OTHOCHTeAbHO MeHee anAaHaTHHeH, ho xpo- 
M3TH3M KOToporo HCnpaBAeH HeCKOAbKO AyHUie B (|)OTOBH3yaAbHOM ynaCTKe, 
HcnoAb30BaAacb HaMH AAH cpoTOBHsyaAbHbix bcahhhh, KOTOpbie Boofiuje onpe- 
AeAHIOTCH B T3KHX yCAOBHHX C MeHbUIKMH norpeUIHOCTHMH. 

§ 4. Ha6AH>AeHHi*. 

Haiun onpeAeAeHHH noKa 3 aTeAen UBeTa ocHOBaHbi Ha MeToae, npn kotopom 
OTAeAbHO onpeAeAHiOTca <po T orpa<|>HHecKHe h $ 0TO8H3yaAbHbie sbcsahmc bcah- 

9. Biojiji. A6acT. acTpcxfi. o6c., js/o 12 
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MHHbl H aateM BblHHCAHKJTCH HOKasaTeAH tJBeTa KdK paBHOCTH ITOCAeflHHX. 3tHM 

h 6wah o6ycAOBAeHW nopHAOK h cnoco6 Ha6AK)fleHHH n P H naKonAeHHH H eo6- 


xoflHMoro MaTepHaAa. 

CAeayex oTMexHTb, hxo nepe A xeM, nan npHcrynHTb k nAaHOMepHOMy Ha- 
KonAeHHio MaTepHaAa, Mbi cobmcctho c M. A. BauiaKHA3e, npoBOAHAH 
P a6oTbi no pa3pa6oTKe mctoahkh h ncnbiTanHio pHAa cnoco6oB onpeAeAeHHH 
noK33aTeAeH ijBeTa c Hatuefi annapaxypofi. B peayAbxaTe svrofi pa6oTbi 6 wa 
B bipa6o T aH HeKOTOpbin cnoco6, oxhochujhhch k rpynne oxHOCHteAbHWx Mero- 
AOB [41]. npH BTOM cn0C06e Ha OAHofi naHXpOMaTHHeCKOH HAH opXOXpOMaXH- 

HecKOH nAacTHHKe noAynaeTCH Asa H3o6pa«eHHH 3Be3AHoro hoah: oaho b <po- 
TorpaqjHHecKHx (cHHe-cjmoAexoBbix) Aynax, ckbobI, «CHHHH» cBexotJmAbxp. a 
Apyroe— b (JjoTOBHayaAbHbix, Mepea cooTBexcTByroqjHH— «*eA T biH»— «J)HAbTp. 
4b3 H306pa*eHHH, COOTBeTCTByiOUiHe AByM nOCAeAOBaTeAbHbIM 9KCn03HIiHHM, 
noAyMafOTCB npn HaAAOKaigeM nepeABHHieHHH KacceTbi b haockocth nAacTHH- 
ich Tax, HTofibi xaiKAan 3Be3Aa npeACTaBAHAacb Kax 6w abohhoh. 

n PH Tex me ycAOBHBX Ha Apyrofi nAacTHHKe noAyiaioxca ABa H3o6pa*e- 
HHfl cxaHAapTHoii 06A3CTH CeBepHoro noAioca. PaaHocxb a cpoxorpacpHHecKHx 
?(p$eKTax, t. e. pa3H0CTb b OTcaexax MHKpotpoTOMeTpa AByx H3o6paweHHH 
( A E ) paccMaTpHBaeTCH nan ijBeTOBofi BKBHBaAeHT. 

no 3Be3AaM CeBepnofi noAHpHofi nocAeAOBaTeAbHocTH, c H3BecxHbiMH 
noxaaaTeAHMH yBexa, cx P ohtch xapaKxepHcxHHecKan KpHBaa (11U, AiJ ), Ha 

ocHOBe kotopoh noAyaaioTCH noxaaaTeAH ijBeTa HccAeAyeMwx 3 Be 3 A> bmhhc- 

AHH AAH HHX A E no TpeM (poTOMeTpHHecKHM H3MepeHHHM: A B y x H3o6paaie- 

HHH H OAHOrO $OHa. 

' XapaKTepHCTHHecnyio KpHByio mojkho cTpoHTb TaKHie, HOAbayHCb He pa3- 

HOCTHMH A£, a OTHOUieHHHMH OTCHeTOB MHKpoCpOTOMeXpa A B yX H3o6paHieHHH — 

•poxorpacpHHecKoro h (pOTOBH3yaAbHoro. 

B ‘H3BeCTHI0M «MeTOA B OTHOIUOHHH 9KCn03HIJHH» C h p c a [835] oyeiHKa cpo- 
TOBHayaAbHoro H3o6panieHHH b «aenoHKe» ipoTorpaipHHecKHx H3o6pajKeHHfi cAy- 
H1HT yBeTOBbIM 3KBHBaAeHT0M H COOTBeTCTByeT HeKOTopoMy onpeAeAeHHOMy OT- 
HOIlieHHK) 3KCn03HUHH. IlpH 3T0M, H3MeHeHHe 3KCn03HIJHfi yBeAHHHBaeT pa 36 pOC 
ToneK, cBH3aHHbifi c ypaBHeHHeM npKocxH. 9to o6ycAOBAeHo TeM, hto noKa 3 a- 
T eAb LLlBapuuiHAbAa npH HSMeHeHHHX 3Kcno3HUHH npH06pexaeT pa3Hbie 
SHaneHHH AAH 3Be3A pa3AHHHbIX BHAHMbIX BeAHHHH. 

B AaHHOM Hie cnoco6e BiccnosHijHH coxpaHneTCH neH3MeHHofi h He ocTaex- 

ca MecTa aah 3Toro HCTOHHHKa paa6poca tohck. 

OAnaxo, ocTaeTCH Apyrofi hctohhhk paccennHH: ypaBHeHHe hpkocth, ao- 

BOAbHo oujyTHMoe b HaineM cAynae H3-3a a6eppai£HH o6beKTHBOB. Ko 

HeHHO, OUIH6KH HpKOCTH MOJKHO 33MeTHO COKpaTHTb, CCAH CTpOJlTb xapaKTepH- 
CTHHeCKHe KpHBbie OTAeAbHO AAH HeCKOAbKHX HHTepBaAOB 3BC3AHWX BCAHHHH 
(HAH AAH OTACAbHhIX HHTepBaAOB 3HaHeHHfii/). 
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MeTOflHKa onpe^ejieHHH q BeTOBbix noKa 3 aTe.ie 8 131 

HP" onHcaHHOM cnooo6e omaflaeT Heo6xoAHMOCTb oraeAbHbix onpeae- 
AeHHH (pororpa^HMecKOH HAH (pOTOBHSyaAbHoii 3 B. BeAHHHH. Oh HMeex H apy- 
rae npeiiMyigecTBa, KaK to: 6wcrpoTa <J>OTOMeT P HHecKOH o6pa6oTKH, Aocrara- 
maa exaroflapa, naAHHHio b noAe a pawn MHKpocpoxoMexpa o6ohx H3o6paMe- 
HHH 3Be3AM H ^Kpaiaemno hhcas HaBe fl eHHH Ha <p 0H HAacTHHKH; y M eHbme- 
HHC CAynaHHblX OIHH60K OTOJKAeCTBACHHH 3 BC 3 A h 4p. 

Ho, HapHfly C 9 THM, OH He CBo 6 o/ieH H OT HeflOCTaTKOB, OCHOBHbie H 3 KO- 
TOpblX 3 a.KAK>HaiOTCH B He 0 6 xoflHMOCTH HOCAeflOBaTeAbHblX, a HC OflHOBpeMeH- 
HblX 9 KCH 03 HIJHH B flByx AJ'HaX H B yABOeHHOH npOflOAWHTCAbHOCTH Ha 6 AK> 4 e- 
HHa AaHH0r0 3 Be 3 AHoro hoah, He roBopa o HaKAaflbiaaHHH H 3 o 6 pa*e H HH b 
noAHx, 6 oraTbix 3 Be 3 AaMH. 

ripH HaAHHHH 4 Byx napaAAeAbHbix KaMep mojkho BecTH OAHOBp'eMeHHoe 
<J)OTorpa(pnpoBaHHe, ho c pasting nocAeAOBaTeAbHocrbio tpHAbTpoB 3 ro chh- 
Mex ornnSKy npeABapHTCAbHOH sacBexKH h yAyaiUHT o6u$yio tobhoctb ho h 
yBeAHHHT o 6 pa 6 oTKy. 

Ho rABBHOH npHHHHOH, , T0 aacxaBHAo Hac OTKaaaTbca or nocxoHHHoro 
npHMeneHHa axoro cnoco 6 a b name* pafioxe, aBHAocb oxaroujeHne ero 

TOM 3Be3AHOH BeAHHHHW. M. A. B 3 III a K H A 3 t Hit ycneUIHO HOAbSOBaACa 
hm n P H onpefleAMHH noxasareAefi users BHeraAaxTHMecxHx xyMaHHocxen Ha 
ana6eppa H HOHHOH KaMepe, paaBHa ero aoajkhmm o6pa3o M [34 35 37] 

B HaiiiH KaTaAojKHbie AaHHbie boiuao H e6oAbmoe hhcao HawepeHHH, ocho- 

BaHHbix Ha 3 TOM cnoco 6 e. Ohh HcnoAbaoaaHb, B o 6 ujeM MaxepHaxe c Mem,- 
HIHM BeCOM. 

B ochobhom me, HaiiiH onpeAeAeHHa noKasaxeAefi i^nexa aseBA ocH OB b>- 
AHCfa ,,a H 3 MepeHHBx (poxorpa^HHecKHx h (poxoBHayaAbHbix 3B . bbahhhh 
B ox/teAbHocTH. HccAeAyeMaH HAQ^aAKa (JJoxorpa^HpoBaAacb OAHOBpeMenHo 

ZC M T nPHqeM ' Ha K3Mepe * ^ ~ kbk cKasano 

nbime SA.H (JJOTO'BHayaAbHibix bcahhhh, nepefl nAacr«HKaM« coomexcxBy- 

mujei’o copxa, b naccexy npoKAa^bisaACH *eATbiH (|>HAbTp (GG n no UIottv) 
a na KaMepe 2 -chhhS „ha*t P (BGs). B ababhcLm m M hx 6vZm 
oeoaHanaxb lepes ITn „ Br 3 , cooxBexcxBeHHo. Chhmkh nponsBOAHAHCb no 
bosmokhocth Ha yMepenubix 3 eHHTH jix paccxosHHsx, hah Ha awcorax 6 ahb- 
KHX K Bbicoxe Hafl ropHSOHTOM n 0 AB P H0H 06A3CTH. 

HenocpeflCTBeHHo ao hah BCAe fl aa riAoujaAKoii, B T aKo M ^e nopHAKe 

c X3KOH Bie BKcnosHBHeH, npH TOM *e (poxyce h Boofime 6e 3 KaKHx_AH6o 
apyrux H3Me H eHHH, cfoTorpacJmpoBaAacb TIoAiipHa* o6Aacxb, CTa H * a p THM e 
3Abt KOTOPOH CAyjKHAH AAH noCTpOeHHH XapaKTepHCTHHeCKHX KPHBWX 
Ecah 3a HOHb (JjoTorpaipHpoBaAocb HecKOAbKo m, TO FIoAHpHbiH P ha pacnol 
AaraAca no BpeMena Me^Ay nK, no ctptmnt. B aahhh H e hohh bhmoh non 

rrTr HHH MeT “ PeX H 6 ° Aee nK ’ n ° AHPHaH ° 6AaCTb ’ CHHMaAacb 

“ 9THX CHKMK0B OKOAO ™ « okoao KOHya ' 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 


j32 Fjiaea BTopajr 


OpH SKCnOHKpOBaHHH I"IoAHpHOH oSAaCTH, THAHpOBaHHe HE BeAOCb H 
HHGTpyMCHT 6b!BaA IIpeAOCTaBAeH MaCOBOMy MexaHH3My. 3Kcno3H B HH 6pa~ 
AHCb pa3Hbie OT 35 AO 60 MHHyT. ripHHeM, 3XCn03HIJHH AAH CpOTOBHSyaAbHblX 
CHHMKOB 6WAH CHCTeMaTHHeCRH IipOAOAJKHTeAbHee B CBH3H C MeHbUiefi npOHH- 
I^aTGAbHOH cn 0 C 06 H 0 CTbK) KOm6mH3^HH TiaHXpOMaTHHeCKHX IIAaCTHHOK c 
cpHAbTpoM ETu. Bee 3BesAM. npHcyTCTByroujHe Ha $0T0BH3yaAbH0H naa^ 
CTHHKe, (pHKCHpOBaAHCb H (pOTOrpatpHHCCKOH IlAacTIIHKOH, HO He Hao6opOT. 
To ecTb, npeAeA HauieMy npoHHKHOBeHHio b o6AacTb caa6bix 3Be3A ct3bhah: 

(})0T0BH3yaAbHbie CHHMKH. 

npOAOAWHTeAbHOCTh 3KOI03HIJHH BapbHpOBaAaCb B 33BHCHM0CTH OT 3a- 
AaHH, KOTOpyiO MbI CTaBHAH B OTACAbHbIX CAynaHX B CMblCAe AOCTHHieHHH H3- 

BecTHoro npeAeAa 3Be3AH0H bcahhuhw. B o6i|jeM, npn noA6ope ^RC^03H^Hi^ 
Mbi CTpeMHAHCb k TOMy, hto6n yBepeHHO onpeACAHTb bcahhhhw 3Be3A b npe- 
AeAax 10.3 — 13.3 3B. bcakhkhw. BoAee HpRHe 3BesAbi 0Ka3aA0Cb bo3Moik- 

HblM npOMepHTb Ha 3THX Hie IIAaCTHHKaX, HO C HCn0Ab30BaHHeM SoAbllieH 
AHa$parMbi MHxpotpoTOMeTpa. BnponeM, HeKOTopoe roahhcctbo chhmkob bm 

noAHeHO c kopotkoh aKciioannHei.f, okoao 10 MHHyT,' cncn h a a bho aah H3Me~ 

peHHH IipKHX 3Be3A. 

CDoTOrpa^HpOBaHHe Mbi BeAH HOHTH HCRAIOHHTeAbHO (pOKaAbHO, HeCMOT- 
pn ua TO, hto 0TAaBaAH ce6e OTieT b tom, hto HeKOTopaH BHeipoKaAbHOCTb* 
npH cpoTorpatpHpoBaHHH MorAa yAymiiHTb pe3yAbTaTbi. /teficTBHTeAbHo, npH 
BHeipOKaAbHbix CHHMKax xapaKTepHCTHMecKan xpHBan aoikhtch Rpyne o6bin- 
HOH, HTO nOBbimaeT TOHHOCTb BbIHHCAeHHH 3Be3AHbIX BeAHHHH. BmCCTC C TCM,. 

B 3TOM CAynae crAaniH bbiotch oihh6kh rHAwpoBanHn, atjxpexT ApoHtaHHH 

3Be3AbI H T- A- KcTaTH, 60 Aee BblCOKaa TOHHOCTfa BbIBOAHMbIX (pOTOBH3y- 
a A b H bl X 3Be3A, HO CpaBHeHHIO C TOHHOCTblO IpOTOrpaipHHeCRHX, HTO MOHC-- 
HO KOHCTaTHpOBHTb npH HaiHHX OnpeAeAeHHHX, CBHAeTeAbCTByeT O TOM Hie; 
cp0T0BH3yaAbHbie H300pajKeHHH b HarneM cxynae no xapaxTepy CBoen bhah- 
MOH CTpyKTypbl KAK 6bl HBAJHOTCH BHCCpOXaAbHblMH. OaHAKO Mbi BCe-JKe He 
nouiAH no nyTH BHeipoxaAbHofi (poTorpaipHH, Tax Rax npn nocAeAHefi, ecTe- 
CTBeHHO, AOAHieH 6bIA nOHH3HTbCH npeA^A HpOHHRHOBeHHH. C 3THM HaM npH- 
KOAHAOCb CHHTaTbCH H3*3a H 6e3 TOTO MaAOTO npOHHKHOBeHHH AAH (pOTOBH- 
3yaAbHbIX Aynefi (c HieATbIM CBeTOIJlH AbTpOM ) H HapHAy c 3THM H3«3a He- 
HieAaHiin oco6eHHo pacTHriiBaTb 3xcno3HijHH npH ycAOBHH (p0T0rpa$Hp0Ba>- 
HHH rioAIOCa 6ea KOHTpOAbHOrO rHAHpObaHHH. 

CaMo co6oft pa3yMeeTCH, hto aah (poTorpaipHpoBaHHH 6 mah HcnoAbso^ 
BaHbi coBepmeHHo 6e3A>HHbie HOHH, xapaxTepH3yioiijHecH npa 3 jom xopoiueii: 
HpoapaHiHOCTbK). Ecam 3 a: HOHb (J> OTorpia cpup ob aiHM h cTa6|H:AbHOCTb npospan- 
HOCTH MeHHAacb, to chhmrh b o6pa6oTxy He HIAH HAH, b xpaiiHeM cAynae,. 
HCnOAb30BaAHCb BMeCTe c ApyrHMH C MeHblUHM BeCOM. BeAyUJHeca B o6cep“ 
BaTOpHH 3 AeKTp 0 ^) 0 T 0 MeTpHHeCKHe Ha6AK)AeHHH CAyHiHAH XOpoHIHM cpeacT- 
BOM KOHTpOAH CTafpHAbHOCTH np030aHHOCTH B teneHHe HOHH. 
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tcx, BecbMa neMiiorux CAynaeB, Kor^a AaHHyio EUoujaAb KanTenna 
■.HaM npiIXOAHAOCb CBH3bIBaTb CO CHHMKOM EIoAHpHOH 06AaCTH, IIOAyHeHHblM 
He B Ty JKe HOHb, a B flpyryio, npHXOAHAOCb CHHTaTbOI C B03MO/KHOCTbIO 
H3MeHeHHH HHTCHCHBHOCT H CKpblTOTO (ABTeHTHOro) HSoGpaiKeHHH. CoBep- 
meHHo 3 AeMeHT apHoe HccAeAOBaHHe yGeAHAo Hac b He3HaHirreAbH0CTH SToro 
3(p(J)eKTa h nOAHoii bo3Mojkhocth npeHeGpenb hm. Vase 3HanHTeAbHo no3JKe 
cTaAo HaM H3BecTHO o 6 HccAeAOBaHHH H. H. Chthhckoh, ony6AHKOBaH- 
HOM B 1949 TOAy f 1 541. B HeM noKa3aHa noAHaa Hen3MeHH0CTb AaTeHTHoro 
H3o6pajKeHHH b Tenenne HecKOAbKHx nepabix a h e fi. 

TeM He Menee, ({joTorpatfnsposaHiiH HccAeAj'eMoro h cxaHAapTHoro noAeS 
B pa3Hble HOHH Heo6xOAHMO peiHHTeAbHO H3fieraTb. Ecah HeT OnaCHOCTH CO 
CTOpOHbl H3M0HCHHH B CKpbITOM H306pajKeHHH, To AerKO MOTyT CKasaTbCH 
H3MeHeHHe npo3paKHocTH aTMOccjiepw hah 4a«e riepeiJioKycHpoBKii (ecAH 
TaKOBaH HMeeT MeCTo) H Ap. HBAeHHH. 

H3BeCTHO, HTO HyBCTBHTCAbHOCTb (pOTOnAaCTHHOK IIOHHJKaeTCH npH no- 
HH3SCHHH TeMnepaTypw. IfoaTOMy npH (poTorpaipiinecKOH cpoTOMeTpHH pe- 
KOMCHAyeTCH noAynaTb see nAacTKHKH, no^AOKaigHe (poTOMeTpHMecKOMy 
cpaBHeHHio, b OTirofcHTeAbHo He6oAbiHHx HHTepsaAax TeMneparypbi, npHMep- 
ho 40 10 15 rpaaycoB [256], npaa^a, hsbccthw HccAeAOBannH (iianp., 

1452]), 

corAacHo kotopwm neKOTopwe aBTopw 4onyci<aior bosmohjhwm chh- 
TaTb HyBCTBHTeAbHOCTb HAaCTHHKH AOCTaTOHHO HOCTOHHHoS B npeAeAaX 

TeMnepaTypw ot d - 20° 40 — 20°, Bo3MOjkho, hto aro-r bwboa necKOAbxo 
RpeyBeAHMEH II K IieMy Ha40 OTHOCIITbCH C HeKOTOpOH OCTOpOJKHOCTblO. npo- 
cmotp sanHcefi snavenim TeMnepaTypw b naiiiHx JKypnaAax Ha6AK>AeHHH 
noKaaaA, hto KSMeneiiHa TeMnepaTypw b Tenenne AaiiHoii hohh HaGAiOAeHim 
He 40CTnraAH 11 10 rpaAycoB. 

4 eM He MeHee, neiisGejKHoe BAiiuHiie pe3KHx H3MeHeHHH TeMnepaTypw 
Ka napaweTpw xapaKTepHCTKHecKOii KpKBOii aMyAbCHH 3acTaBHAo nac npH- 
SeraTb k pH4y npeAocTopojKHocTefi. C Bevepa, nepe4 Ha6AK>AeHnnMH, xopoG- 
KH c ^)OTonAacTHHKaMH 3a6Aar0BpeMeHH0 BbiHocKAHCb b noMeigeiiHe, r4e 
TeMnepaTypa B034yxa CbiAa 6 ah3K3 k TeainepaType BiiyTpn HaGAioAaTeAbHofi 
CauiHH. Tax mw H36eraAH pe3Knx H3MeneHHH TeMnepaTypw caMux rtAacTH- 
hok b reneiiHe nepawx MHHyT 3Kcno3iianK h Apyrnx HejKeAaTeAbHbix HBAe- 
HHH, KOTOpbie MOTAH 6bl npOHSBOAbHO MCHHTb HyBCTBHTeAbHOCTb H BHA XapaK- 
TepKCTH'ieCKOH KpHBOH. 

Heo6xo4HMo, HaxoHeij, aaMexHTb, hto (poTorpaipHpoBaHHji KCCAeayeiworo 
H CTaH ^ a pTHoro noAefi b pa3Hbie hohh HaAO coBepmeHno H36eraTb He TOAb- 
KO H3-3a OnaCHOCTH CO CTOpOHbl B03M0JKHWX H3MeHeHHH np03paHHOCTH, O 
tom cxasaHo Bhime; H3MBHeHHs TeMnepaTypw sosayxa Tonce MoryT npnBHe- 
CTH oujyTHMbie H3MCHCHHH b xapaKTepHCTHHecKHe KpiiBwe (H. n. BapaGameu 
B E. CeMefiKHH 1 19].). 
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134 FjiaBa BTopaa- 

§ 5. Cuexocpa.NftTpw 

KaK y>Ke cKa3ano Bbiiue, HauiH onpeaeAeHH» noKasareAen HBexa 3Be3A 
OCHOBaHbl Ha MeTOfle, npH KOTOpOM OTAeAbHO H3MepHIOTCH <{)OTOfpa(pHMecKrte 
H (J)0T0BH3yaAbHbIe 3Be3flHbie BeAHHHHbl. B CBH3H C 3THM HCCAeflyeMbie 
3Be3AHbie nOAH BKCnOHHpOBaAHCb Hepe3 «CHHHH» H «HieATbIH» CBCTO- 
(pHAbTpbl. 

HcnoAh 3 yeMbie humh (JmAbTpw H 3 roxoBAeHbi H 3 cxeKAa, oKpauieHHoro 

B Macce, (J)HpMOH IJJoTT. OflHH H3 HHX CHHHH, 6^, CAyJKHT AAH On- 

peAeAeHHH $OTorpacJ>HHecKHx SBegAHbix bcahhhh. Ero 06’Aacm nponycica- 



Hepiew 3 


hhh orpaHHiHBaiOTCH AAHHaMH boah 2900—4500, 7500 — 15000 A. C/ra AG* 

6bITb, OH MOJKeT npHMeHHTbCH AAH CbGMKH B yAbTpa<j)HOAeTOBbIX H HH(J)pa- 
KpacHbix Aynax. 4pyrofi (pHAbTp — ITn, skcatwh — CAyjKHT aah onpeAeAe- 
HHH (J)OTOBH3yaAbHbIX BeAHHHH. Ero o6AaCTb nponyCKaHHH HaiHHaeTCH OKO- 
ao 4900 A h npocTHpaeTCH AaAeico b HH(ppaKpacHyio o6AacTb. TaKHM o6pa~ 
3 om, oh noAHOCTbio norAOiuaeT KopoTKOBOAHOByro HacTb cneKTpa. 

CnAouiHwe KpiiBbie Ha nepTexte 3, 3aHMCTB0BaHHbie H3 KaxaAora (pHpMbi 
HI o t t, npeACTaBAHJOT co6oii cneKTpo(J)OTOMeTpH«iecKHe KpHBbie nponycxa- 

HHH CBeTO(J)HAbTpOB. Flo OCH a6c^HCC OTAOJKeHbl AAHHbl BOAH- B MHAAHMHK- 

ponax, a no och opAHHaT — • nponycxaHHe. 

HaAO HMeTb OAHaKO B BHAy, HTO KpHBBH AAH EH. OTHOCHTCH K IIAaCTHH' 
Ke CBeTO(J)HAbTpa TOAUiHHOH B OAHH MHAAHMeTp, a AAH ITu - 7 — K AByXMHA- 
AHMeTpOBOH nAaCTHHKC. 06a CBCTOt^HAbTpa, HCHOAb30BaHHWC H3MH, HMeiOT 
TOAUJHHy B 2 MM, MbI o6palU,aeM BHHMaHHe Ha 3TOT (J)aKT B CBH3H C TOM,,. 
HTO C yBeAHHeHHeM TOAUJHHbl B03paCTaeT «}KeCTKOCTb» CBeTO^HAbTpa [173, 
576], t. e. KpHBan ctahoehtch 6oAee KpyToii. FloaTOMy, naAO HMeTb b BHAy; 
hto Ham (JjHAbTp BTs Ha cdMOM AeAe 6oxee wcctkhh, neM aro CAeayeT H3- 
nepTOKa 3. Ot aToro oh AHUib BbiraatHBaeT, nocKOAMty b takom caynae 
cnesTp 6oAee pe3Ko acabtch hs o 6 a 3 cth nponycxaHHa ■ norAoiaemiH. He- 
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BiioAHe peaKoe paaAeACHHe cneKTpa na oCaacTH nponycKaHHH h norAOiyeHHH 
HBAHeTCH, BOOfiuje, - cyiljeCTBeHHblM He AOCT 3TK0M CBeTOlpHAbTpOB, OC06eHHO 
ctckahhhmx, OKpameHHbix B Macce. KoHe-mo, oTciOAa He cAeAyeT, hto hhao 
n0Ab3OBaTbCH cBerocpHAbTpaMH, HMeioii{HMH 6oAbiuyio TOAUJHHy, h6o COKpa- 

liiaH 9 thm uiHpHHy npoMejKyTOHHbix oSAacTefi (Me*Ay o6a3cthmh nponycKa- 
HHH h norAOUjeHHH), mm AOnycKaeM yBeAHneHHe noTepH CBeTa b o6AacTH 
nponycKaHHH, HeH36eaiHo BAeKOMoe KpacHTeAHMH, cBepx noTepb 3a cneT no- 
r AOiyeHHH b CTeKAe. 

pHAbrpy ITu CBOHCTBeHHa BnOAHe yAOBAeTBOpHTeAbHan JKeCTKCCTb. 
IUnpHHa ero npOMeatyTOHHOH ofiAacTH okoao 300 A, npnneM nponycKaHHe b 
3 toh o6aacth ne npeBocxoAHT 30%. Tan hto, ccah npeAeAOM norAO- 

IgeHHH CBeTO^JHAbTpa CHHTaTb Ty AAHHy BOAHbli AAH KOTOpOH K03(f)(J)HyHeHT 

nponycKaHHH cocxaBAHex 46%i [173], to <|>HAbTp ITu CAeAyeT npnaHaxb 

nOHTH HAeaAbHO JKeCTKHM. «MnrKOCTb» CBeTOCpHAbTpa Br 3 npOHBAHeTCH B 
oTHouieHHH npoMejKyTOHHOH o6AacTH, pacnoAO*eHHOH b npeAeAax aahh boah 

o 

4000 5000 A,, HO AAH nAaCTHHKH, HMeiOUjeH TOAUJHHy 2 MM, OHa He AQASK- 

Ha HBAHTbCH OCo6eHHO 3aMeTH0H. 

3th xapaKTepucTHKH (pHAbTpoB hmbiot OTHOineHHe k tohhocth onpeAe- 
AneMbix HaMH noKasaTeAefi yBexa. Mojkho cHHTaTb, hto otahhh3h sKecxKocTb 
OAHoro (pHAbTpa h BnoAHe yAOBACTBopHTeAbHaH — Apyroro hbahiotch 6Aaro- 
npHHTHblMH CpaKTOpAMH C TOHKH 3peiIHH AOCTHHSHMOH TOHHOCTH HauiHX on- 

peAeAeHHH. 

npH pacCMOTpeHHH KpHBbIX HepTeHia 3, H3AO HMCTb B BHAy TAKHte, HTO 
ohh AaK)x nponycKaHHe CTeKAa h KpacHTeAH b co6ctbchhom CMbiCAe h He 
VHHTbiBaiOT noTepH CBeTa aa cneT oTpanieHHH AyiHCTofi sneprHH ot AByx 
nOBepXHOCTCH CTeK AHHHOTO CjJHAbTpa, HTO BAeneT 3a co6oh, KaK H3BeCTH0, 
noTepto b cpeAneM okoao 8%-ob CBeTa. BwecTe c TeM, oxpaaieHHe mohsct 
BO o6iye HecKOAbKO HeHxpaAH30BaTb H H3MeHHTb KpHByK) nponycKaHHH. Bbl- 
HHCAeHHe 3THX noTepb MOfKHO npoH3BecTH 3AeMeHTapHbiM cnoco6oM, c npn- 

MeHeHHeM hsbccthoh (JjopMyAbi CD p e h e a h [256, 214], 

Koa$tJ)HyHeHTbI nponycKaHHH ({)HAbTpOB B (JjyHKyHH AAHHW BOAHW AAH 
nAacTHHOK TOAUjHHbi b 1 mm k 6e3 yneTa noTepH 3a cneT oTpameHHH AaHbi b 
HHJK ecAeAyioiijeH TadAHye V. IlponycKaHHH c yneTOM noTepb ot OTpanseHHH 
He BKAKjneHbi b Ta6AHyy. 3aTO Ha nepTeaie 3 npHBOAHM AanHwe M. C- 
3 e a b y e p, AK)6e3HO npoMepHBUieH, no Harnen npocb6e, HaniH (pHAbTpbi 
Ha cpoTOSAeKTpHHecKOM cneKTpotJ)OTOMeTpe. 

9th nocACAHHe H3MepeHHH , HAAiocTpHpoBaHbi na nepTease 3 c noMoiybto 
nyHKTHpHbix ahhhh. Mohiho KOHCTaTHpoBaxb, Hxo peaAbHbse XapaKTepHCTHKH 
AaHHwx cBeTOfpHAbTpoB, c yneTOM, k TOMy Ke, noTepb ot oTpanieHHH, He- 
CKOAbKO OTAHHalOTCH OT (pHpMeHHblX XapaKTepHCTHK. Ho AAH (pHAbTpa IT 11 
AeficTBHTeAbHaH KpHBan nponycKaHHH HecKOAbKO cMeiyeHa b CTOpony KopoT- 
KHX AAHH BOAH, HTO HBAHeTCH MeHee 6AaronpHHTHMM HBAeHHeM AAH HauiHX 
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j 36 Tiiasa BTopaa 

onpeaeAeHHH. 3aT0 AAHHHOBOAHOBaa nacTb KpHBoii nponycKaHHa aah cbcto - 
$HAbTpa Br 3 pacnoAOJKena oneHb HH3KO, a noTOMy, HMen b BHAy k TOMy me 
CBeTOMyBCTBHTeAbHbie CBOHCTBa npHMeHeHHbIX (JjOTOriAaCTHHOK, MOHtHO chh* 
TaTb, hto b HauieM cAynae mm HMeeM AeAo c «HenopoHHbiMH» cJ)OTorpa(J)HMe- 
CKHMH BeAHHHHaMH. 
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rioaAHee T. A. Kohabhibhah 179] H3 MepnAa c nOMOiijbJo cneijHaAb- 

O 

hoh annapaTypw Koa^tpHyneHT npo 3 paHHOCTH. B npeACAax 5200 6800 A oh 
OK aaaAcn HecKOAbKo (b cpeAHCM Ha 7%) HH>Ke fJmpMeHHoro 3HaneHHH. 

BnpOHfiM, AAfl Hac HaH6oAee BaambiM hbahctch He o6iaaa xapaKTepn- 
cTHKa cneKTpaAbHoro nponyCKanHa CBeTocpHAbTpoB, a afJxpeKTHBHbie aahhm 
BOAH, KOTOpbIMH Xap3KTepH3yiOTCR npHMCHHeMble HBMH KOM6HHaiiHH (pHAbT- 
POB H (pOTOHAaCTHHOK (cM. HH>Ke). 

H3B6CTH0, MTO Bee onTHHecKHe H MexaHHHecKHe AecpeKTbi cBeTo<J)HAbT- 
pos, KaK to: HeoAHopOAHocTb CTexAa h norAOHjaroujeH cpeAbi, nyswpbKH, 
HpH3MaTHHH0CTb nAaCTHKKH, OTCTyHAeHHH OT nAOCKOCTH H AP-> OTpHHaTeAb- 
HO BAHHIOT Ha KaneCTBO H306pa}KeHHH. ripH3MaTHHH0CTb nAaCTHHKH CBeTO- 
(pHAbrpa, napHAy c OTCTynAeHHHMH ee noBepxHoCTefi ot haockocth, moikct cno- 

C 06 CTBOBaTb nOHBAeHHIO Ao6aBOHHbIX petpAeKCOB H CHHJKeHHK) pe3KOCTH H306pa- 

JKeHHH. Boo 6 uje, CBeTO(J)HAbTp CHHJKaeT pe3KOCTb H3o6paJKeHHH. n P H 9T0M, 
3TO BAHHHHe 6oAbUie, eCAH CBeTOtpHAbTp nOMeigeH He nepeA o6'beKTHBOM, 
a MejKAy nocAeAHHM h (])OTonAacTHHKOH, tac GAaroAapn HenapaAAeAbHOMy 
xoAy Aynefi, BpeAHoe BAHHHHe eBeToepHAbTpa npoHBAHeTCH 6oAee hbho. ycTa- 
HOBKa cBeTocpHAbTpa nepeA oGbeKTHBOM conp«?KeHa c Heo6xoAHMOcTbio noAb- 
30BaTbCH CpHAbTpOM 6oAbHIOrO paSMepa H, COOTBeTCTBeHHO, 6oAbUieS TOAHJH- 
Hbi. Mw ycTaHaBAHBaAH cpHAbTpw b KacceTe nepeA <J>OTonAacTHHKoft Ha pac- 
CTOHHHH 3 MM OT nOCAeAHeS. OAHaKO, MbI He CHHTaeM 9TO HeAOCT 3TKOM, 
HMen B BHAy npH3HaHHbie xopouine KaneCTBa CTeKAHHHMX CBeTO<J)HAbTpOB 
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IlIoTTa, KOTOpbIM CBOHCTBCHHbl BbiCOKaH OnTHHeCKaH OflHOpOflHOCTb CTeKAa 
h OKpauienHOH Maccw, oTcyTCTBue BaiweTHoro OTCTynAeHHa ot haockocth h 
He3HaHHTeAbHa« npHSMaTHHHOCTb nAaCTHHKH. 

HeAb3H, KpOMe Toro, npOHTH MHMO CnOCo6HOCTH CBeTO^HAbTpOB K CB6- 
ToycTOHHHBocTHT 9tot Bonpoc o6paixjaeT Ha ce6a oco6oe BHHMaHHe b HarneH 
pa6ore, npn BbinoAHeHHH KOTopofi mw noAbaoBaAHCb oahhmh h tcmh iKe 
1 (pHAbTpaMH b TeneHHe aahhhoto nepHOfla • — - iiohth b 8 act. K coJKaAeHHio, 

npHCTynHB k pa6oTe, mm He npoH3aeAH cooTBeTCTByioujero HccAefloaaHHB, 
noBTOpeHne KOTOporo k KOHyy pa6oTbi MorAo 6 m flaTb otbct Ha Bonpoc o 
CBeTOy CTOHHHBOCTH HaiHHX (f)HAbTpOB. EflHHCTBeHHbIM OnbITHbIM KpHTepHeM 
HaM MorAo cAyatHTb cpaBHeHne MejKAy co6o5 coBepmeHHo oflHopoflHbix tpo- 
TOHeraTHBOB, pacnoAOHteHHbix no BpeMeHH okoao Hanaxa h KOHija Harnero 
HaGAioaaTeAbHoro nepHOAa, t. e. BocbMHAeTHero nepHOAa. JJ,ar 3toh yeAH 
I Haflo 6wao 6bi Bbi6paxb HecKOAbKO nap neraTHBOB h cpaBHHTb MejKAy co6oh 

OTKAOHeHHfl B yBeTaX 3B63A, nOAyHaeMbiX H3 3THX nap, C OTKAOHeHHBMH, 
cooTBeTCTByioujHMH ApyrKM, TecHo pacnoAOJKeHHWM no BpeMeHH, napaM. 
OrtHaKO, BpHA-AH M05KHO 6bIAO HaAeHTbCfl, HTO Aa>Ke BeebMa TU^aTeAbHbie 

H3MepeHHH MOrAH BbIHBHTb 3(p(f»eKT BbiyBCTaHKa CBeTO(pHAbTpOB, KOTOpblH 
BaBeAOMo CAeAyeT cHHTaTb MeHbimtM, *ieM, HanpHMep, sffxpeiCT cxapeHHH <po- 
TOHAaCTHHOK H B 006 llje APyrHC HEACHHH, o6yCAOBAHBalO!H,He, Bee BMeCTe, 
cpeAKiojo TomocTb onpeACAeHHH noKa3aTeAefi yBeTa. TeM 6oAee, hto Kan 
K3BCCTHO, BbiyueraHHio 6oAee noABepaKeHbi cBerocpHAbTpw, H3roTOBAeHHbie 
H3 HteAaTHHbi c noMoujbio opraiiHHecKHX KpacHTeAefi 1 . Ho Bce-TaKH, He HMea 
OCHOBaHHH CHHTaTb CTCKAHHUbie CBeTOCpHAbTpbl, OKpameHHbie B MHCCe, XOTH 
h c noMoiybJo 6oAee ctohkhx KeopraHHHecKHx coeAHHeHHH, HAeaAbHo cBexo- 
yCTOHHHBWMH, Mb! BCe 3T0 BpCMH XpBHHAH HX B SaKpbITWX, aaTCMHeHHblX 
noMeuieHHflx. 

BannioS xapaKTepncTHKOH CBeTo<|>HAbTpa jibahctch BCAHHHHa, noKa3b!Ba- 
JOiyaa HaCKOAbKO HeoSxOAHMO yBCAHHKTb 3KCn03HyHJO no OTHOmeHHK) K TOH, 
KOTopaa Tpe6yeTca aah (f>OTorpa<pHpoBaHHa 6e3 <|)HAbTpa, aah Toro, hto6m 
nOAyHKTb OAHH H TOT iKC <J)OTOrpa(J)HHeCKHH 3(f)<f)eKT. 3Ty BeAHHHHy Ha3JA- 
BaiOT $3KT0pOM CpHAbTpa HAH KpaTHOC TbiO CTO [236, 234]. rioHHTHO, HTO 
nocAeAHHH HBAHeTCH BeAHHHHOH, o6paTHOH KoasfMfmyKeHTy nponycicaHHa. 
H3BeCTHbI SAeMeHTapHbie (pOpMyAbl, HO KOTOpbIM BbSHHCAHCTCH KpaTHOCTb 
CpHAbTpa. MbI He COHAH HyjKHbiM SaHHTbCH 3THMH BbIHHCAeHHHMH, T. K. 3(f)- 
(peKTHBHaa KpaTHOCTb AOAJKH3 B 3HaHHTCAbH0H CTqnCHH 3aBHCeTb BMeCTC c 
TeM H OT (pOTOXHMHHeCKHX H CneKTpaAhHbIX CBOHCTB (pOTOHAaCTHHOK, npHMe- 
HHeMblX B KOM6HHaiJHH CO CBeTO(J)HAbTpaMK. 9t8 33BHCHM0CTb nOHHTHa, CCAH 
JIOMHKTb, HTO CBCTO^HAbTp MeHSex CneKTpaAbHWH COCTdB npOXOAHISeil 

1 K cojKaJieHHio, Mtf ne nauinH b jniTepaType KOJiHnecTBeHHBix flaHHbix othoch- 

TejIbHO BblUBexaHHH CBGTOCpPIJIbTpOB IlIoTTa, H3B6CTHbIX, BnpOTCM, BbICOKOH CBeTO- . 
.yCTOHHHBOCTblO. 
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238 rjiaBa BTopaa 

CKB03fa Hero H naaaioujeH Ha (pOTonAacTHHxy AyancTOH 3HeprHH. 9 to H3Me- 
HeHHe, MO^KHO CKa3dTb, pd3H0 M02KCT BOCIIpHHHMaTbCH SMyAbCHHMH, HMelO^ 
UJHMH pa3Hbie CIieKTpO'CpOTO'XHMHHeCKHe XapaKTepHCTHKH. C apyrofi CTOpO- 
Hbl, npH CTporOM paeveTe KpaTHOCTH, Heo6xOAHMO yHHTbIBaTb H CneKTpaAb- 
Hoe norAOiijeHHe b o6bexTHBax, npHMeHHeMbix aah ipoTorpacpHpoBaHHH c 
CpHAbTpOM. 

KpaTHOCTb CpHAbTpOB MOJKCT HHTepecOBaTb HaC AHIHb C TOHXH 3peHHH 
HeH36e!KHoro chhjkchhh choco6hocth npoHHXHOBeHHa Bcefi Harneg annapaTy- 
pw, HO nocAeflHHH oijeHeHa hbmh, co6ctbchho, toh npeaeAbHofi 3Be3AHoii 
BeAHHHHOH, KOTOpOH MbI flOC.THraAH B HaiBHX Ha6AK)fleHHHX H H3MepeHHHX 
(cm. HHJKe.). IlpH6AH>KeHHaH O^HXa, OCHOBaHHaa Ha OIIblTHblX CHHMH3X c 
< pHAbTpaMH h 6e3 hhx, noKa3aAa HaM, hto <J)HAbTp EF 3 norAoujaeT b cpeA- 
HeM AO 0.8 3B. Be'AHHHHbl, a (JJHAbTp TFu (b XOM6HHaiJHH C HaHXpOMaTHHe- 

CXOH IIAaCTHHKOH ) He MeHee 1.5 3B. BeAHHHHbl. 

Grporo roBopa, cpHAbTp nepeA riAacTHHKOH aoahcch co3AasaTb pacceaH- 

HblH CBeT, XOTH IlOCAeAHHH H He MOJKeT 6 bITb XOTb CKOAbKO'HH 6 yAb 3HaiH- 
TeAbHblM B HameM CAyaae. Bo3MOM<KO, HTO B OC 060 AeAHXaTHbIX IpOTOMeTpH- 
aecKHx 3 aAaaax cAeAyeT Kax-TO yHHTbIBaTb ero bahhhhc. B pa6oTax *e, aHa- 

AOrHHHblX Hauiefi, 3TOT 3(p(peXT, KaK BXOAHUJHH B (pOH IIAaCTHHKH, yHHTbl- 
BaeTca BMecTe c (poHOM b nponecce o 6 biiHbix H3MepeHH« H3o6pajxeHHH. 

?KeATbIH (pHAbTp pe3K0 MeHHA HaM CTpyKTypy H3o6paaieHHH 3Be3AbI H 
npHAaBaA eMy coBepuieHHo OTAHHHyio ot o6mhhoh ipopMy. B btom HauieA 
cBoe npoHBAeHHe xpoMaTH3M oSbeKTHBa. HaMeneuHe oTcaeTa ipoxycHoro pac- 
ctohhhh npH nepexoAe ot cpoxycHpoBaHHH 6e3 (pHAbTpa Ha cpoxycHpoBaHHe 
c JxeATbiM (pHAbTpoM paBHO 3.3 mm aah o6bexTHBa 1. Pa3HHya b (poxyc- 
HbIX paCCTOHHHHX AAH HieATOTO H CHHerO IpHAbTpOB AAH o6bCKTHBa X2 1 

4.6 mm, a aah o6bexTHBa N 2 2 — 3.8. 

§ 6. ©OTOnAaCTHHXH 

MbI II0Ab30BaAHCb AAH HaUIHX Ha6AK>AeHHH AByMH pOASMH (poTorpaipk- 
HecXHX nAaCTHHOK: o6bIHHbIMH — aah OIipeACAeHHH IpOTOrpaipHHeCRHX 3Be3A- 

HblX BeAHHHH H IiaHXpOMaTHHeCRHMH AAH <pOTOBH3yaAbHbIX BeAHHHH. IloC' 

AeAHIie nOHTH HeH 3 MeHH 0 6bIAH MapXH HCC (ISS) IpHpMbl Anpa. AwiHb 8- 
BecbMa peAXHX cAyaanx mm noAb30BaAHCb aah ipoTOBH3yaAbHbix bcahhhh 
nAaCTHHxaMH AcTpa IX (pnpMbi HabipopA MoHapx. 

CDoTonAacTHiiKH Anpa HCC hmciot naHxpoMaTHaecxyio BMyAbCHio Becb- 
Ma BbICOKOH HyBCTBHTeAbHOCTH (AO 7000 X/l). Hx HyBCTBHTeAbHOCTb HaHH" 
Haex 3aMeTHo naAaTb AHUib nocxe X 6400. Ho, Ha cnexTpaabHbix CHHMxax, 

noAyaeHHbix c oSbexTHBHOH npH3Moii ( AHcnepcHH 130A Ha 1 mm, okoao Hr), 
yAaercH noAyaHTb OTHocHTeAbHo yAOBAeTBOpHTeAbHoe H 3 o 6 pa>xeHHe ahhhh: 
H a , AAH 3 B6 3 A THna A. 9th nAaCTHHKH HMeiOT HpOTHBOOpeOAbHhlH CAOH, 
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MeTOflHKa onpefieJieHHH AueTOBbix noKasaxeaeft - 39 

KOTopbiH o6ecneHHBaeT noAHoe hck AioneHHe opeoAa. Ohh yao6Hbi b o6pauje- 
HHH, T. K. npoTHBOopeoAbHbiH caoh Hcne3aex b npoyecce npoHBAeHHS- 

FlAaCTHHKH AcTpa IX HMelOT BeCbMa BbICOKyK) HyBCXBHTeAbHOCXb, Ofl- 
HaKO naaeHHe KpHBofi cnempaAbnoH ny BcxBHxeAbHOCTH y HHX HacrynaeT 
HecKOAbKO paHbiue, xoth mo/Kho CHHxaTb, nro KpHBaa nponycKaHHH ripocxH- 
paeTCft flo 6300 A. 3 thm riAacTHHKaM CBOHcxBeneH oneHb TCMHbiF^ (J) oh. Ohh 

BMeCTC C TeM npOTHBOOpeOAbHbl. 

K COJKaAeHHK), B CHAy He3aBHCKtlJHX OT Hac npHHHH, MbI 6bIAH BUHy*- 
Aenbi noAbaoBaTbCfl aah onpeAeAeima (foxorpacpHnecKHx 3 Be 3 AHbix bcahhhh 
pasHbiMH copTaMH cpoTonAacTHHOK. BnponeM, K»K noKa3aHO Hiiffie, mm y6e- 
AHAHCb, MTO pa3HOBHAHOCTb HAaCXHHOK He BHeCAa B H 3 HIH BbIBOAbI 3aMel " 
hmx norpeuiHocxefi, 6AaroAapa nocTOHHHOMy npHMeneHHK) cBexocpHAbxpoB. 
rio9TOMy necxpoxy copTOB ncnoAbsyeMbix hbmh nAacxHHoK He cACAyer mh- 

xaxb cepbesHbiM HeAOCTaTKOM Hauien pa6oxM. 

MapKH IpOTOnAaCTHHOK, HCT10Ab30BaHHbIX aah onpefleAeHHH (pOTOrpaepH- 
tecKHx BeAHHHH Cwah CAeAyKHijHe: Ar<pa HsoxpoM, Arcpa Acxpo, ToAbAeH 
Hao 3eHHT, HMnepHaA 1200. B Tex CAynaax, KorAa mm npH6eraAH k cno- 
C o6y AByx H3o6pa>KeHHH Ha oahoh nAacTHHKe, 6mah HcnoAb 30 BaHbi Ar$a 
HCC h AcTpa IX. BnponeM, 6oAbWHHCx B o chhmkob, — 62 % — 6 mah bm- 
noAHeHbi na nAacxHHKax Aripa HaoxpoM, 20 % Ha nAacTHHKax Ar$a Act- 
po h HMnepnaA 1200, KOTopbie MaAO oTAimaioxcH Apyr ot Apyra no cnexx- 
paAbHMM H CCKCHTOMexpHHeCKHM xapaxxepHCXHKaM [ 922 , 18]; 13% Ha 
ToAbAeH H30 3 eiIHT (1400 X/i) H T. A- 

/U H (|)0X0BH3yaAbHbix BeAHHHH npeHMyLrjecxBeHHo ynoxpe6AHAKCb riAa- 
CTHHKH Ar^a HCC H Acxpa IX. EAHHCXBeHHblfi CHHMOK, noAyneHHMH Ha 
ofibiMHOH HAbcpopA Monapx, apHA AH 3acAyjKHBaex ynoMKHaHHH. 

riAacxHHKH Ar<pa HaoxpoM HMerox opxoxpoMaxHnecxyio BMyAbCHio Bbi- 
cokoh nyBcxBHTeAbHocxH (okoao 6000 X<Z[). KpHBaa cneKxpaAbHOH nyBcr- 

O 

BHT'eAbHCCTH 3r3MeTHO nCiKIHJKaexCH K 5000A, 3 ATOM HtCKCAKCQ BOSpaCTaeT 

O 

ii o6jmapy}KH«BaT :hi26oamhc , h MiaxoH'MyM okoao 5350A, hoc ac nero iicihh- 

O 

JKaexca Kpyne, a okoao 3800 A nyBCxBHxeAbiiocxb TepaeTCH BOBce. Ohh 
HMeiOT npoTHBOopeoAbHbiH CAOH, nOAHOCXblO HCKAK)HaiOlt£HH opeOA. FlAaCTHH' 
KaiM CBO'HCTB&HSII GBCllAlblH, pOlBMblH CpC'H. 

KcTarH, ynoMHHan 3Aecb o npoTHBoopeoAbHOM cAoe, mm HMeeM b Busy 
opeoA, B 03 HHKaioujHH BCAeACXBHe oxpaiKeHHa csexa ox aaAHen ctckahhhoh 
noBepxHocxH (poTonAacxHHKH, x. e. opeoA oxpaateHHH. HaBecTHO, nxo 
AH^)(J)y 3 H 0 e paCceflHHe CBCTa B BMyAbCHH TaXHie BMBblBaeT AH$<J>y 3 HblH 
opeoA. Ero HaabiBaiOT nacTO HppaAHaaneH. ^HcfxJ)y 3 HbiH opeoA Bbi3bi B aeTCH 
BHyrpeHHHM oxpaHieHHCM naparoujero c B exa ox 3 epeH aMyAbCHH h BMecTe c 
reM, AH(J)(ppaKIJHeH CBeTa, npOH 3 BOAHMOH 3 epHaMH. B CBH 3 H C 3 XHM CTeneHb 

HppaAHaU,HH 33MeTH0 3aBHCKT OT pa3MepOB 3epeH aMyAbCHH H ona pa3AHHHa 
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1 40 FjiaBa BTopan 


4AH P33HNX <})OTonAacTHHOK. C>AHaKo opeoA npH Bcex o6ctoh- 

TeAbCTBax, Kax no HHTeHcHBHocm, Tax h no pasMepaM, 3Ha’iHTeAi>Ho caaSee 

opeoAa OTpa^ceHHH. IloaTOMy yaaAeHHe nocAeAHero, MeMy h cavjkht npoTH- 

BOOpeOAbHblH CAOH, HBAHeTCH AOCT3TOHHbIM. 

Kohchho, npeAcraBHAO 6 w HHTepec ncnbiTaHne ripoTHBoopeoAbHoro 
AeHCTBHH CAOH, T. e- BbIHCHHTb, B K 3 KOH Mepe AOCTHraeTCH npOTHBOOpeOAb- 
nocTb. Ho, noAo 6 Hoe ncnbiTaHHe, xoth h ocyujeerBHMo pa 3 pa 6 oTaHHbiMH 
cnoco 6 aM H [151], Tpe 6 yer cneynaAbHOH ceHCHTOMeTpHaecKog annapaTypw, 
KOTopOH Mbi He pacnoAaraAH. HeT ocHOBaHHH, OAHaKo, noAararb, hto Mor 
HMeTb MeCTO OCTaTOMHblH OpeOA, P 33 AHMH 0 npOHBAHIOIIJHHCH B paSHblX CAV- 
M 3 HX H MOryilJHH- HBHTbCH HCTOHHHKOM 3 aMeTHbIX Ao 6 aBOHHbIX OI1Ih6oK. 

KpHBbie cneKTpaAbHOH HyBCTBHTeAbHocTH Arcpa Actpo h HMnepnaA 
1200 MaAo OTAHHaiOTCH oAHa OT Apyrofi. 3aMeTHoe naAeHHe HyBCTBHTeAbHo- 

O 

CTH y o6ohx coptob HaBHHaeTCH okoao 4850 A , a noAHoe HciesHOEeHHe 
HyBCTBiHTeAbwocPH. HaeTynaeT okoao 5200 A. CPoh y H.MiiepmAv 1200 secb- 

Ma CBeTAbIH. 

rioHTH AAH Bcex nepeHHCAeHHbIX COPTOB XOpOUIO Bbipa>KeH MaKCHMyM 

o 

HyBCTBHTCAbHOCTH B yHaCTKe OKOAO 4400 A, HTO BnpOMeM H AOAJKHO 6blTb, 
T. K. BTOT ynaCTOK COBna^aeT c 06 AaCTbIO C 06 cTBeHHOH HyBCTBHTeAbHOCTH 

6poMHCToro cepe6pa [56], riepeHHCAeHHbie >Ke nAacTHHKH Bee HMeiOT 6poMO- 

cepe6p«HyK3 BMyAbcHio. 

CoBMecTHoe HccAeAOBaHHe Ha cneKTporpaipe Bcex copTOB nAacTHHOK, 3a 
HCKAtOHeHHCM ToAbAeH H 30 3eHHT, HOKa3aAO, HTO UIHpOTa XapaKTepHCTHIe- 
CKOH KpHBOH, t. e. yqaeroK nocAeAHefi, r^.e npHpaujeHHe tyoTorpaipHHecKoro 
noHepHeHHH nponopijHOHaAbHo npHpaujenHio caeTa, iiohth oAHHaKOBa y Bcex 
HCn0Ab30EaHHbIX H3MH nAaCTHHOK (pa3yMeCTCH, npH OAHHaKOBbIX yCAOBHHX 
npoaBAeHHH); ona AHinb HecKOAbKo 6oAbuie y HiwnepHaA 1200. ®aKTop 
KOHTpaCTa, HrpaK)U{HH B (pOTOrpacpHHecKOH (])OTOMeTpHH 6oAbUiyH) pOAb, OKa- 
33ACH npn6AH3HTeAbHO OAHHaKOBbIM AAH BCeX nAacTHHOK 3a HCKAIOMeHHeM 
H.MnepHaA 1200, aah, kotopmx oh HecKOAbKo MeHbiue. KoAHHecTBeHHaa 
oijeHKa nAOTHOCTH B TOHKe nepeceneHHH xapaKTepHCTHMecKoa kphboh c ocbio 
opAHHaT noATBepAHAa HaAHMHe 6oAbiuoH ByaAH y nAacTHHOK Acrp a IX h 
OT cyTCTBHe ee y nAacTHHOK HMnepnaA 1200. B Hairnix onbiTax mm He o6Ha- 

pyJKHAH 33 MeTHbIX peaAbHbIX p33AHHHH B HHfipIJHH nAacTHHOK, T. e. B 
nOAOJKeHHH TOHKH IiepeCeHeHHH npOAOAIKeHHH npHMOAHHeHHOH HaCTH xapaic- 

TepHCTHHeCKOH KPHBOH C OCbK) a 6 ciJHCfc, XOTH OHa A 0 AJKH 3 3 aBHCeTb OT 
CBOHCTB A 3 HHOH SMyAbCHII, HO, BnpOHeM, H OT yCAOBHH HpOHBAeHHH. 

HaKOHen, cAeAyeT oTMerHTb, ^?to HauiH cjjoTonAacTHHKH hmck>t caoh 
pa3AHHHOH TOAIIJHHbl. EcAH HMIiepHaA 1200 H Ar<j)a BeCbMa TOHKOCAOHHbl, 

TO HAbC})OpA MoHapx H OCo6eHHO AcTpa IX 33MeTH0 TOACTOCAOHHbl. Mbi 
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MeTOflHKa onpe/;e;ieHHH RBeroBbix noKaaaxejiefi 141 

ynaabiBaeM Ha sto o6ctohtcaijCtbo, k&k Ha neKoxopbiii HeAocxaTOK, Tan KaK jjjJIaj S 

npoyecchi nponpAeHHH, (pHKCHpoBaHHH h cyiiiKH npoTeKaiox c pa3HoS cko- ■ 

pOCTblO AAH CAOeB pa3H0H TOAUJHHbl. YcAOBHa, KOTOpble XOpOIUH AAH TOACTO" jiff®! 

CAOHHbIX CpOTOnAaCTHHOK, MOI'yT OKaaaTbCH (pOpCHpOBaHHbIMH A AH TOHKO- ^JUb i 

CAOHHbix, a (popcHpoBaime Aio6oro H3 9THX npoyeccoB MOJKeT npHBecTH k 

HapymeHHK) OAHopoAHOCTii KavecTBa HeraTiiBa. Kohchho, npn narneM cnoco- tW% 1 

6e (poTOMeTpHHecKHx cpaBHemiH c oAHOBpeMeHHo o6pa6aTWBaeMbiM Heraxn- I* <1.4'” ** “ *'* '• 

BOM rioAHpHOH 06 AaCTH 3TOT 3(p(peKT BeCbMa OCAa6AeH. 

HcCAeAOBaHHK ToAbACH H 30 3eHHT MbI He MOrAH BbHlOAHHTb B CBH3H 
C TeM, HTO HOCAeAHflH KOpo6xa BTHX nAaCTHHOK, OTAOiKeHHaH AAB AaHHOH « 

u,eAH, oxaaaAacb HecxoAbKo 3acBeHeHH0H. 

K Bonpocy o cneKTpaAbHbix xapaKxepHCTHKax KOM6HHaijHH Harnux CBe- 
TocpHAbTpoB H (poTonAacTHHOK Mbi em,e BepncMCH b cbh3h c cnpeAeAeHHeM ! II* If 1 

3(p(peKTIIBHbIX flAKH BOAH. 

HaKonAeHHe HeraTHBHoro MaTepnaAa AAHAOCb y Hac b TeneHne HecxoAb- 
khx act. EcTecTueimo, noaxoMy, nocTaBHTb Bonpoc o cTapeHHH (poxonAacTH- flfi| | j _ ( ! 

HOK H COOTBexCTByKHIjeM H3MCHeHKH C.BOHCTB xapaKTepHCXHHCCKHX KpHBMX, Jff* *1 , * ; 

xeM 6oAee, hto BbicoKOHyBCTBHxeAbUbie aiwyAbCHH, xoxopbiMH noAbayiOTCH ! , *®i ' 

oomhho b acxpoHOMHiecKOH npaKTiiKe, b CoAbmcH cxeneiiH o6Aaflaiox cud- MB i i 

coGnocxbio MeiuiTb c boh cBoucTBa c xeneHHeM BpeMeHii. Meaiay npoMHM, cxape- 

Hue MO/KCT UpOKBHTbCJI KaK B CHHJKeHHH, TaK 11 B nOBbimeilHH OXHOCHTCAbHOH "f*§ : j 

qyBCTBHTeAbHOCTH B o6AaCTH CeHCH6HAH3aiJHH. 

OflHaKo, ecAH HMexb b BHAy> hto Bee HaniH (pOTiOMexpiiHecKHe onpcAeAe- 

HHH BeAHCb AHIpipepeH^iaAbHblM CnOCoGOM, MOSKHO 6bITb yBepemibiM 3a Jw2 • 

ripaKTHHecKoe oTcyTCTBHe bahhhhh CTapeimn (poTonAacTimoK na Harnu onpe- 

HaKOHey, MOMtHO 3aMeTHTb, HTO Heo6xOAHMQCTb CTaHA2pTH3HpOBaT*> 
pa6oTbi no (pOTorpatpHiecKofi (J>OTOMexpHH xpe6yeT, hto6w npeABapHxeAbHO flf 'v ■« i 

HCCACAOBaAUCb CnCKTpOHy BCTBHTCAbHble CBOHCTBa SMyAbCHH, HAH AaJKe HX [{- 

KOMflHIiaiJHH CO CBCXOCpHAbTpaMH, H Bbl6npaAHCb xe H3 nOCACAHHX, Koxopwe 'EM® It II 

naH6oAee yAOBACTBopaiOT nocTaBAeniibiM 3aAa 7 iaivi. I lo cneKTpaAbHofi nyBcx- if, , 

BHXCAbHOCXH IpOTOrpaipHHeCKOH BMyAbCHH MOtfSHO np0H3B0AHTb H paCHer 
HyjKHWX HAI1 JKeAaxCAbHblX CBeXOCpHAbTpOB (A B. M a p K O B, [103]). K 
coacaAeHHio, mbi 6wah orpaHiinenbi b 3xom oTHomeHHH. npiicTynaa k pa6oTe, 1 

Mbi pacrioAaraAH toabko oahoh napori cBeTotpHAbTpoB h HeKOTopbiM 3anacoM 

IpOTOnAaCTHHOK, MapKH KOXOpbIX BnOCAeACTBHH MeHHAHCb no He3aBHCBISIIM 
ox Hac npHHHHaM. B cbh3;i c sthm hum ocTasaAocb npoeecTii cpaBHHxeAbHoe 

HCCACAOBaiiHe (poTonAacTHHOK nccT (paKTyM, no oKCHHamni Been pa6oxbi. I’fSj 
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1 142 rjiasa Biopaa 

§ 7. ©oTorpatjJHHecKaH o6pa6oTKa (poTonAacTHHOK 

riAaCTHHKH npOHBAHAHCb B IJOflaBAHfOUjeM 60AbIHHHCTBe CAyHaeB MeTO- 
AOmapOXHHOHOBblM npOHBHTeACM 1 . MbI OCTaHOBHAHCb Ha HeM B CBH3H C 
TeM, hto, KaK oKaaaAocb, TaKOMy npoaBHTeAJO, cocTaBAeHHOMy no HHasenpH- 
BeaeiiHOMy peyenTy, npHcynje cbohctbo npOHBAHTb e yMepeHHOM TeMne, c 
xopoiiiHM BbiHBAeHneM npefleAbHO CAa6bix 3Be3fl u c He6oAbmoii ByaAbio 
npoHBAeHHa, hto BaxiHO aah cpoTOMeTpHHecKHx pa6oT, noao6Hbix Harnefi. Ha- 
KOHey, 9-roT npoaBHTeAb, noAyHHBUiHH Boo6iiie BCCbMa 6oAbinoe pacnpocTpa- 
neHHe b HayHHOH cpoTorpacpHH, oGecnenHBaeT TaK*e npoAOAJKHTeAbHoe h xo- 
poinee xpaneHHe HeraTHBOB 2 . 

Toro, HTOdbl HCn0Ab30B3Tb BTH <})OTOrpa(J)HHeCKHe CBOHCTBa MeTO- 
AOrHflpoXHHOHOBOro npOHBHTeAH C payaonaAbHblM B(J)(peKTOM, OH COCTaBAHA- 
ca no cAeayioiyeMy peyeriTy: 


T HApOXHHOH 

8 

rp 

MeroA 

5 

rp 

CyAblflHT HaTpHH, 



KpKCTaAAHHeCXHH 

50 

rp 

CoAa 6e3BOAHan 

50 

rp 

BpOMHCTblH K3AHH 

3 

rp 


OsHaHeHHoe pasMeiuHBaeTCH b flHCTHAAHpoBaHHOH BOfle 1000 rp, nocAe 
Hero paCTBOp AOnOAHHeTCH AHCTHAAHpOBaHHOH BOflOH flO 2 AHTpOB. riopHaOK 
pa36aBAeHHa xhmhkbtob ne npoHSBOAbHWH, a CAeayeT peKOMcHAyeMofi pyxo- 
BOACTBaMH no $OTorpa<{)HH onepeAHocTH. 

Tanoe cooTHotueHHe coctebahioujhx npeACTaBAaeTCH Han6oAee yeAeco- 
o6pa3HWM. BoAee KOHyeHTpHpoBaHHbiii npoHBHTCAb 6 ha Hea<eAaTeAeH, h6o 
H 3BeCTH0, HTO KOHIjeHTpHpOBaHHbie npOHBHTCAH BOSACHCTByiOT Ha (pOTOIIAaC- 
THHKy HepaBHOMepno. ConeTaHHe rHApoxHHOHa h mctoab AaeT 6wcTpoe npo- 
HBAeHHe H3o6paweHHH h HyatHyio nAOTHocTb nocAeAHero. T hapoxhhoh H3Be- 
CTeH xopomefi CnOCofiHOCTbJO BblHBAHTb CAa6bie CBeTOBbie B036yjKAeHHH, HO 
BMecTe c TeM, oh xapaKTepH3yeTCH MaAofi CTenenbio H36npaTeAbHoro AeficT- 
bhh npoHBHTeAH, t. e. MaAbiM oTHouieHHeM CKopocTH npoHBAeHHfl H3o6pa2Ke- 
HHH K CKOPOCTH npOHBAeHHH (pOHa, HTO BbI3bIBaeT 33MeTHyiO ByaAb, OCo6eHHO 
npn noBbimeHHOH TeMnepaType npOHBAeHHH. rUoTHocTb ByaAH yBCAHHHBaeTCH 
C npOAOAJKHTeAbHOCTbK) npOHBAeHHH, OAHaKO, He no TOMy-*e 3aK0Hy, no KaKOMy 
pacTeT nAOTHocTb H3o6pa*eHHH. MeTOA TaKH«e o6AaAaeT aHaHHTeAb- 

1 o 1940 rofla mm nacjo noJibsoBajincb napaaMHAO(g>eHOAOBbiM npoHBHTejiew. 
ripHroTOBJTHJiocb ABa pacTBopa. IlepBbitt cocTaBAHAcn H3 napaaMHAoifjeHona (20 rp.) 
h KajiHH MeTa6ncyjib(})HTa (10 rp.), pa3BeieHHbix b oahom Jimpe AUCTHJuiHpoBaHHoft 
BOflbi. Bropoft— H3 yrjieKHCJioro HaTpHH (60 rp.) h cepHOKHCAoro HaTpHH, pa3BeAeH- 
Hbix raKHte b oahom JiHxpe boam. 06a pacTBopa CMeuiHBanHCb BMecie b HepaBHMx 
nacTHX, c npeodnaAaHHeM nepBoro H3 hhx. 

2 3 T0t me npoHBHTejib peKOMeHAyeTCH $HpMoft aah njiacTHHOK Ar$a H3oxpoM 
h Ar$a HCC, kotopmmh mm nonb30BaAHCb b noABBAHiomeM GojibiHHHCTBe cjiyiaeB. 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 


MeTOflHKa onpeaeaeHHH ijaeTOBbix uoK aaaTe/ieft 143 

hoh ByaAHpyioujeH cnoco6HocTt>io. XopouiHM cpejncTBOM peryAHpoBaHHJi 
npoijecca b AaHHOM othoiuchhh hbahctch AoSaBOHHan cocraBAHionjaj? 
b BHAe OpoMHCToro KaAHH. FlacAeAHHH, HapHAy C TeM, hto BaAepjKHBaeT npOHB- 
AeHne, yAAHHfler ero h TeM co3AaeT ycAOBHH aah AyMiuen cTaHAapTH3aijHH, oKa- 
awBaeT BMecTe c TeM h AeByaAHpyiout.ee AeftcTBHe ua HeraTHB. Pe3yAbTaT npoHB- 
AeHHH h cTeneHb xhmhhcckoh ByaAH aaBHCHT, kohchho, h ot copTa h KanecTB tjio- 
TorpatpHuecKux nAac-ruHOK, ot npupoAW h Boapaera aMyAbcnu. nponopu,HH Me- 
TOAa H 6pOMHCTOrO K3AHX BapbHpOBaAaCb cmotph no copTy npoBBAtteMbix nAaCTH- 

hok. Tan uanpHMep, b hhcac ucnoAbayeMbix HaMH nAacTHnoK copT AcTpa IX 
6 wa ocoiSeuHO ckaoii-ichi k ByaAH h, aah yMeKbuieHiua uooAeA'HeiS, aah «®ro TpeSo- 
BaAocb oco6oe coueTaHue MeTOAa h 6poMHCToro KaAHK. Hto KacaeTCH TaKHX co- 
CTaBAHIOUJUX ItpOHBHTeAH, KaK COAa H CyAbCpHT, pOAb KOTOpbIX 3aKAtOUaeTCH B 

ycKOpeHHH npOHBAeHHH H B npeAOXpaHeHHH npoHBHTeAH OT 6bICTporo OKHCAeHH* 
KHCAOpOAOM B03AyXa H, CAeAOBaTeAbHO, OT H3MeHeHHH erO npOHBAHIOUJHX CBOHCTB, 

TO OHH 6paAHCb B yCTaHOBAeHHbIX H HeHSMeHHbJX nponopiJHHX. n P H 9T0M MW 
He 3a6biBaAH o tom, hto HeyMepeHHoe n0Ab3OBaHHe coaoh, KaK BOo6uje, — 
IJjeAOHbK), BbI3bIBaeT CO CBOeH CTOpOHbl ByaAb, He TOBOpH O TOM, HTO OHO 
BpeAHo AeiicTByeT h Ha >KeAaTHHHHH caoh tpoTonAacTHHKH, Bbi3MBa« b neM 
CKAOHHOCTb K cnOA3aHHIO, OCOdeHHO npH npOAOAJKHTCAbHOM npOHBAeHHH. 

TaKHM o6pa30M. mw cTpeMHAHCb noAyHHTb OAHopoAHWH xapaKTep Hera- 
THBOB, nOCKOAbKy oil MOT 3aBHCeTb OT peijeriTyphl npOHBHTeAH. Ho, KOHeHHO, 
xapaKTep HeraTHBa b 3naHHTeAbH0H CTenenn 33bhcht h ot epoTOXHMHHecKHx 

H CneKTpO(|)OTOXHMHHeCKHX CBOHCTB, a TaKJKe H OT aepHHCTOCTH CaMOH BMyAb- 
CHH, T. e- OT copTa nAaCTHHOK. 

P(to KacaeTCH caMoro npOHBAeHHH, ecTecTBeHHo, hto h b stom OTnoine- 
HHH MbI CTpeMHAHCb COXpaHHTb OAHOpoAHOCTb H HeH3MeHH0CTb ycAOBHH. 
npH 3TOM MbI CTapaAHCb HMeTb BCeTAa OnpeAeACHHOe KOAHHCCTBO npOHBH- 
TeAbHOH JKHAKOCTH B KIOBCTe, HCXOAH H3 pCKOMeHAyeMOTO B pHAe pyKOBOACTB 

no (pOTorpatJiHH pacneTa — no 70 Ky6nHecKHx caiiTHMeipoB npoHBHTeAH ua 
KasKAyio rtAacTHHKy pa3McpoM 9X12 caiiTHMCTpoB, hto6w SMyAbcua npoHB- 
AHeMblX HeraTHBOB nOKpbIBaAaCb AOCT3TOHHO BbICOKHM CAOeM npoHBHTeAH BO 

H36ejKaHHe bo3hhkhobchhh TaK Ha3biBaeMoS BosflyuiHoii ByaAH. 9 to 
CAeAyeT HMeTb B BHAy 0 C 06 eHH 0 npH nOAb30BaHHH THApOXHHOHOBblM npOHBHTe- 

A6M [237]. 

TeMnepaTypa npoHBAeHHH noAAepjKHBaAacb okoao +16 — + 18°C. FIpo- 

AOAHtHTeAbHOCTb npoHBAeHHH— 8 11 MHHyT. B HeKOTOpbie nepHOAbl HaM 

npnxoAHAOCb npoHBAHTb b noMeujeHHH c AOBOAbHo HH3KOH TeMnepaTypoii 

okoao 10°. n P H hh3khx TeMnepaTypax npoHBAeHHH o6mhho peKOMeHAyiOT 
yBCAHHHBaTb IgeAOHHOCTb npOHBHTCAH A 06 aBAeHHeM 40 % -TO paCTBOpa eAKO- 
ro K3AHH [237], OAHaKo, B 6oAbUIHHCTBe CAyHECB MbI HarpeBaAH npOHBH- 
TeAb 3a6AaroBpeMeHHo ao 20 — 22°, hmch b BHAy, hto 3 a BpeMH npoHBAeHHH 
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oh ocTbiBaA Ha 4 — 5 rpaAycoB. Taune KOAeSaHHH TeMnepaTypbi MorAH Bbia- 
BaTb HenpHHTHbie hbachkh b CMbicAe H3MeHeHHH BHfla h napaMeTpOB xapax- 
TepHCTHHeCKOH KpHBOH- Oco6eHHO OIlaCHblM MOrAO 6bITb HepaBHOMepHoe 
OCTbJBaHHe npOBBHTeAB B pa3AHHHbIX HaCTflX 6oAbUIOH KIOBeTbl. 3 tO 3aCTa* 

bhao Hac nonbiTaTbca oyeHHTb B03MO>KHbie norpeuiHocTH b onpeaeAeHHHi 
3Be3flHbix bcahhhh, 3aBHCHUjHe ot H3MeHeHHH TeMnepaTypbi B npoijecce npo- 
HBAeHHH. C 3T0H IjeAblO MbI nOCTaBHAH HeCKOAbKO OnbITOB. FIoCAe/IHHe CBO- 
aHAHcb k cAeflyiomeMy: b coBepmeHHo o^HHaKOBbix ycAOBHHx 6biAa noAy.Henai 



napa (JioTorpatpHH CTaH^apTHOH nAoigaARn. riponBAeuHe KaaiflOH nAacTHHKii 
npOHCXOflHAO B pa3AHHHbIX yCAOBHHX, XOTH H B npOfIBHTeAe, B3HTOM H3 O/S,- 
hoh nocyAbi. O/uia H 3 hhx npoHBAHAacb b ycAOBHax HeH3MeHHofi TeMnepa- 
Typbi + 18°. n P H npOHBAeHHH apyron nAaCTHHKH C03flaBaAHCb yCAOBHH, npH 
KOTopwx TeMnepaTypa pacTBopa b npoijecce npoHBAeHHH nonHJKaAacb Ha 
5 — 6 rpaaycoB (onycKaHHeM KioBeTbi b apyryio KioBexy, coAepjKanjyio oxAa- 
JK^eHHyio Boay). XapaKTepHCTHHecKaa KpHBaa npeTepneBaAa HeKOTOpbie H3- 
MeHCHHH, HAAIOCTpHpOBaHHbie HepTeJKOM 4, Ha KOTOpOM KpHBaJI (a) COOTBeTCT- 
ByeT nepaoMy cAynaio, t. e. npoHBAeHHio b ycAOBHHx Hen3MeHHon TeMnepa- 
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Typw, a KpHBan 6 — BTOpoMy cAynaio. IjHiJipbi Ha kphboh a OBHanaiOT HOMe- 
pa 3Be3fl. KpecTHKH npeflCTaBAHiOT coGoh flaHHbie H3MepeHHH TpeTbero He- 
raTHBa, cHHToro b Tex me ycAOBHHX h npoHBAeHHoro b CTanAapTHbix ycAO~ 

BHHX, HO OTfleAbHO OT HepBOrO HeraTHBa (AOriOAH. KOHTpOAb). 

OxAaaKAenHbm npoHBHTeAb, KaK bhahm, MeHfleT xapaKTepHCTHHecKyio 
KpHByro b tom CMbicAe, hto ACAaeT ee 6oAee noAoron h pacnoAomeHHOH bw 
me, t. e. naacraHKa He npoaBAHeTCH b toh me cTeneHH, KaK b npOHBHTeAe 

HopMaAbHOH TeMneparyphi. 

H3MeHeHHe TeMnepaTypbi npoaBAeHHa CKa3biBaAocb h Ha tpoHe (ByaAb) 
npoaBAeHHbix cpoTonAacTHHOK. Ohcbhaho, yMeHbmeHHe TeMnepaTypbi npoaB- 
AeiiHH o3HanaeT 3aMeAAeHiie nponBAeHHH, ho, KaK noKa33AH HaiiiH onbiTbi. 
llpH 9TOM 33MeAAeHHe npOHBAeHHH pa3AHHHO AAH pa3HbIX 3MyAbCHH. IlpH 
VBeAHneHHH Hie TeMnepaTypbi npoaBAeHHe By a ah npoTeicaeT SHeprHHHee h b 
G oAbiuefi CTeneHH, HeM npoHBAeHHe HsoGpameHHH. TaKHM o6pa30M, npn no- 
BbiuieHHH TeMnepaTypbi npoHBAeHHfl (poTonAacTHHKa ByaAHpyeTCA- 3to BAe- 
HCT BMeCTe C TeM H H3MeHeHHH B XapaKTepHCTHKaX KOHTpaCTHOCTH H Ap. no- 
aroMy mm CTapaAHCb ne npoKBAHTb npn TeMnepaType +20 — + 22‘C. Tcm 
6oAee, hto npn Goaee bwcokhx TeMnepaTypax, Bbime 22 — 24°C npoHBAeHHe 

CTaHOBHTCH 3aTpyAHHTCAbHbIM H3~3a CKAOHHOCTH SMyAbCHOHHOrO CAOH K 

MexaHHMecKHM AeipopMagHAM, noHBAHioiijeHCH c npH6AH)KeHHeM TeMnepaTypbi 
k TeMnepaType nAaBAeHHH 3MyAbCHH (okoao +30°C). 

Ho b AamioM CAynae, 6AaroAapji AH(p<t>epeHi£HaAbHOMy cnoco6y Harnax 

OnpeAeAeHHH, T. e. H3MepeHHK> 3B. BeAHHHHbl OTHOCHTeAbHO CT aHAapTHbIX. 
3Be3A, noAe KOTopwx o6pa6aTbiBaAOCb tohho b tcx me ycAOBHax h cobmcct- 
ho c HCCAeAyeMWM noAew, — scpcpeKT oxAamABHHH nposfBHTeAH Ha noAynae- 

Mble BeAHHHHbl B KOHeHHOM HTOTe AOAHleH 6bIA OTCyTCTBOBaTb. 

JXak toto, hto6m noAyHHTb paBHOMepno npoHBAeHHbie HeraTHBbi, 
b npoyecce nponBAenHH KioBeTa c (poTonaacTHiiKaMH MeAAeHHo noKaHnsa- 
Aacb, no B03MomnocTH, bo BCex HanpaBAeHHHx, hto cnoco6cTBOBaAo noeryn- 
AeHHio cBeaiHx HacTHii; npoBBAJHOujero pacTBopa K npoaBAaeMOMy caok>.. 
BnponeM, b nocAeAHee BpeMH Mbi BCTpeTHAH b AHTepaType yKa3aHHH Ha to, 
hto npoHBAeuHe 6e3 noKaniiBaHHa AaeT Aynuine peayAbxaTbi [777]. 

HaKOHen, HeAb3« npeneGperaTb TeM, hto npn xpaHeHHH npoHBHTeAH, 
b nocAeAHHH npoHHKaeT B03Ayx, hto Boo6m,e mchhct npoHBAjnoujHe cBOHCTBa 
npOHBHTeAH, B HaCTHOCTH, yBeAHHHBaeT CKOpOCTb npOHBAeHHH H Ap- 1237]. 
B CBH3H C 9THM Mbi CTapaAHCb npOHBAHTb no B03M0IKHOCTH BCeiyta CO CBC- 
H1HM npOHBHTeAeM. Bo BCHKOM CAyHae, xpaHHTb npoaBHTeAb HeoSxOAHMO B 
SaKpbITbIX MaAbIX COCyAaX AAH TOTO, HToGbl JKHAKOCTb A0XOAHA3 AO npo6KH 

h He conpHKacaAacb c B03AyxoM, ot KOTOporo npoaBHTeAb okhcahctch. 

/[aJI IpHKCHpOBaHHa nAaCTHHOK Mbi nOAbSOBaAHCb CpHKCameM, npHTOTOB- 

AeHHbiM no CAeAyKnijeMy pe^mry: 

THnOCyAblpHT HaTpHH 250 rp. 

10. Biojiji. AGacT. acTpocj). 06 c., M 12 
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CyAb(J)HT HaTpHH XpHCTaAAHHeCXHH 30 rp. 

Bofla flHCTHAAHpoBaHHaa 1000 rp. 

K pacTBopy flo6aBAHAocb ao 15 rpaMM ahmohhoh xhcaotm, HMetoigeii 
cnoco6HOCTb npeAoxpaHHTb ateAaTHH caoh ot pasMHrneHHH h Ha6yxaHHH. 

Kax H3BecTH0, npH AanHofi xoHijeHTpaijHH (pHxcaatHoro pacTBopa, npo- 
AOAJKHTeAbHOCTb (|)HXCHpOBaHHH H3MeHHeTCH npn6AH3HTeAbHO o6paTHO TIpO- 
nop^oHaAbHo TeMnepaType [718], OAHaKO, mm He BcerAa co6AiOAaAH HeH3~ 
MeHHOCTb TeMnepaTypbi npH cpHXCHpoBaHHH, He CTpeMHCb ocoSchho k hchs- 

MeHHOCTH npOAOAHiHTeAbHOCTH (|)HXCHpOBaHHH. 

ITIocAeAHHH, nocAe Toro, xax AOCTHraeTca noAHoe (pHXCHpoBaHHe, He 
BAHHer Ha xapaxTep HerarHBa. Ho 3acBeTxa nAacTHHOx onacHa ao noAHoro 
<J)HKCHpoBaHHH, h6o 3acBeTxa BcerAa MoateT Bbi3BaTb ByaAb h x TOMy ace — 
HepaBHOMepHyKD- PIpH Bcex ycAOBHxx, Hcxe3HOBeHHe onaAOBoro caoh nAac- 
thhxh He Tpe6oBaAO y Hac 6oAee 20 — 25 MHHyT h mm AepataAH nAacTHHXH 
b (JmxcaatHOM pacTBope He MeHee 25 MHHyT. HexoTopbie aBTopbi pexoMeHAo- 
B3AH OCTaBAHTb HeraTHB B (|)HXCaHte AOnOAHHTeAbHO Ha Taxofi ate cpox, xa* 
koh Tpe6yeTCH aah Hcne3H0BeHHH onaAOBoro caoh, ho BnocAeACTBHH o6Ha- 
pyatHAOCb, HTO B 3T0M HeT Heo6xOAHMOCTH [718], BaatHO AHIUb He Aonyc- 
KATb 3HaHHTeAbHOrO HCTOUjeHHH CjJHXCaata. C 9TOH IjeAbK) Mbl CTapaAHCb 
MeHHTb paCTBOp nOCAe (J)HXCHpoBaHHH B HeM Ao 20 nap nAACTHHOX pa3MepoM 
9X12 caHTHMeTpoB hah, b HexoTopbix cAynaax, npAXHCAHTb ero 6HcyAbtJm- 
tom HaTpnH, hto npoTHBOAEHCTByeT HCToigeHHio (Jmxcaata. B Tex CAynanx, 
KorAa HaM npHxoAHAoeb noAb30BaTbca hcaoct ai'OHHO CBeatHM tjmxcaateM, mm 
noxaxHBaAH xtOBeTy, coAepatainyio nocAeAHHH, aah toto, hto6m cnoco6cTBO- 
BaTb nocTynAeHHio CBeatnx l ^acTH^ cjmxcaata x (pHXcHpyeMofi 3MyAbCHH. 

Boo6ige ate roBopn, noAyneHHe coBepuieHHO oAHopoAHoro (poTorpaqjHHe- 
cxoro MaTepnaAa Tpe6yeT co6AioAeHHH CTaHAapTH3aijHH h b othouichhh $hx- 
CHpoBaHHH. FIpaBAa, nocxoAbxy nocAeAHee 3axAK>naeTCH b yAaAeHHH H3 
SMyAbCHH He noABeprmerocH bo3Achctbhio cBeTa 6pOMHCToro cepe6pa, oho 
H e AOAatHO BAHHTb Ha XapaXTepHCTHXH npOHBAeHHbIX H3o6paateHHH 3Be3A. 
Ho, xapaxTep (poHa 6e3ycAOBHo 3aBHCHT ot ycAOBHi" (JmxcHpoBaHHH. 3thm 
<o6cTOHTeAbCTBOM He AOAatHo npeHe6peraTb b acTpoHOMitnecxoH npaxrnxe, 
TAe npoijeccy (|>HxcHpoBaHHH 3anacTyio 6biBaiOT cxaohhm npnAaBaTb BTopo- 
CTeneHHoe 3HaneHHe. , 

Bo H36eataHHe BBeAeHHH b (pHXcaatHbiK pacTBop oxncAeHHoro npoHBH- 
TeAH, ocTaBineroca Ha noBepxHOCTH nAacTHHOx, mto motao 6h BnocAeACTBHH 
oxpauiHBaTb HeraTHBM, mm nponoAacxHBaAH nAacTHHXH b BOAe nepeA TeM, 
xax norpyataTb hx b cpHxcaat- 

rioCAe CflHKCHpOBaH'HH 1 , nAaCTHHKlH npOMbIBaAHCb G6bIHHO, 3a He6oAbUIHM« 
HCKAtOHCHHHMH, B npOTOXHOH BOAe nOA BOAOnpOBOAHbIM XpaHOM, nOAaiOUJHM 
poAHHXOByK) BOAy, He (pHAbTpyeMylO XaXHMH AH6 o HCXyCCTBeHHblMH epeA- 
CTBaMH, 06mhho npeAocTeperaiOT ot BHe3anHoro nepexoAa H3 (pnxcaatHoro 
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js pacTBopa b Bofly, yHHTWBan, hto TaKoft nepexoA Be^eT k cHAbHOMy noBepx- 
HoCTHOMy HaTa>KeHHio b CAoe SMyAbcHH h k o6pa30BaHHio ny3wpeH h CMOp- 
UJHBaHHK) CAOH [718]. C 3THM o6cTOHTeAbCTBOM HaM IipHXOflHAOCb CHHTaTb- 
ch, HMea b BH^y HH3Kyio TeiwnepaTypy poahhkoboh boaw. IlosTOMy, b Hym- 
ubix CAynanx, mw n0Ab3OBaAHCb euje nppMOKyTOHHWM nponoAacKHBaHHeM 
neraTHBOB b yMepeHHo xoaoahoh BOAe. IlAacTHHKH npoMbiBaAHCb b npoTon- 
hoh BOAe, no KpanHen Mepe, b TeneHHe OAHoro naca, nocAe Hero TBjaTeAbHo 
: BcnoAacKHBaAHCb b AHCTHAAHpoBaHHon BOAe. B Tex JKe peAKHx CAynanx, Kor- 
Aa npoTOHHOH BOAbi y Hac He 6 wao (ao noAHoro oKOHHaHHH CTpoHTeAbCTBa 
■ o6cepBaTOpHH) H MbI n0Ab30BaAHCb CTOHHeH BOAOH, nOCA6AHHH HeCKOAbKO 
' pa3 MeHHAacb, hto6w tbkhm cnocodoM oSAerHHTb AHiJxJiyH&HpoBaHHe rnno- 
CyAb(j)HTa H3 JKeAaTHHbl SMyAbCHH B BOAy, B HeM H 3aKAK)HaeTCH Ha3HaneHHe 
npOMbIBaHHH. 

IlpeABapHTeAbHO MbI OnpeAeAHAH MHHHMaAbHyiO, B CpeAHeM, npOAOAJKH- 
• TCAbHOCTb Heo6xOAHMOro BpeMeHH AAH npOMbIBaHHH HAH Heo6xOAHMyiO Ha- 
i CTOTy CMeHw BOAbi. C 9 toh ^Abio Aynine Bcero npn6eraTb k CAeAyionjeMV 
onwTy HccAeAOBaHHH onpacKH boaw [237, 645], KaneAbKH c BWHyTOH hs 
BOA bi nAacTHHKH co6HpaiOTCH b OAHy npo6npKy. pyran >Ke npo6npKa Ha- 
noAHHeTCH boaoh, npHMenHeMOM AAA npoMbiBaHHH- 3aTeM b o6e npo6npKH 
BBOAHTCA HOA C KpaXMBAOM. EcAH B nepBOH npo6HpKe OKa3bIBaK>TCH OCTaT" 
kh rnnocyAbcpHTa, to coeAHHeHHe nocAeAHero c hoaom Bbi3biBaeT o6ecijBeHH- 
BaHHe pacTBopa. Ecah >Ke b o6enx npo6npKax oKpacica ocTaeTCH OAHHaKo- 
BO HeH3MeHHOH, TO 3T0 yKa3bIBaeT Ha TO, HTO npOMWBaHHe MOHSHO CHHTaTb 
BnOAHe 3aK0HHeHHWM;- 

Cymi<a nAacTHHOK np0H3B0AHAacb b ecTecTBeHHwx ycAOBHHx 6es npn- 
MeHCHHH cyniHAbHOH nenn, BeKTHAHTopa hah cnoco6a norpy>KeHHA HeraTHBa 
B ennpT. rioCAeAHHH CnOCo6 HMeeT TOT HeAOCTaTOK, hto OH MOJKeT BbI3bIBaTb 
noAoew h njiTHa Ha HeraTHBe hah Aame cnAoniHoe noMyTHenne ero, He tobo- 
pa o tom, hto 6wcTpaa cyuiKa c HcnoAbBOBanneM cnnpTa BAeneT 3a co6oh 
HCKOT opwe TpyAHo yHHTWBaeMWe H3MeHeHHH b nAOTHocTax HeraTHBa [645 j. 
KoHenHo, b ycAOBHHx ecTecTBeHHofi cymKH, Tpe6yioiijeH 6oAbiHen npoAOAJKH- 
TeAbHocTH, HeraTHBw AerKO noABepraiOTca sanwAeHHio, ho Ha BpeMH cyuiKH 
OHH CTaBHAHCb B BepTHKaAbHOe nOAOJKeHHe, HTO AOAJKHO 6bIAO yMeHbUiaTb 
B03M0HiH0e oceAaHHe nbiAH na hhx. 

OnucaHHbie npneMw h pejKHM o6ecneHHBaAH HaM noAyHeHne Ao6poKaHe- 
CTBeHHoro h OAHopoAHoro HeraTHBHoro MaTepnaAa, no bo3mo>khocth mbao 
OTH rOiaeHHOro TAKHMH Ae$eKTaMH, KOTOpble MOrAH 6bl 3aMCTH0 yBeAHHHBaTb 
CAynaHHwe oihh6kh pe3yAbTaTOB (poTOMeTpHnecKHx H3MepeHHH. 

§ 8. HeraTHBHWH MaTepnaA 

Ochobhoh MaTepnaA, noAyneHHWH HaMH b pe3yAbTaTe ceMHAeTHHx Ha6Aio- \ 
. .AeHHH, aahbuihxch c AeTa 1939 roAa, coctoht H3 6oAbinoro KOAHnecTBa (Jjoto- 
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chhmkob HCCAeayeMbix nAomaaeii KanTeiiHa h CeBepHoro IloAKica, BbinoAHeH— 
HbIX B (fOTOrpaeJJHHeCKHX H $OTOBH3yaAbHb)X Aynax. H 3 3Toro MaTepHaAa ochob— 
Hoe npmueHeHHe aAH HarnHX onpeaeAeHHH HaiiiAH 284 $oTorpa(pHHecKHX h $oto-- 
BH3yaAbHbIX HeraTHBa, OTHOCHI1JHXCH K HCCAeayeMblM riAOIgaaBM H 158 HeraTH- 
bob co cHHMKaMH CeBepHoro rioAioca, CAyiKaujero b KanecTBe peayKijHOHHOH 
nAOUjaaKH. OaHaKO, 9T0 AHUIb Te CHHMKH, KOTOpbie CAy>KHAH HenOCpeaCTBeHHO • 
BbiBoaaM (})OTorpa(j)HHecKHX h $0T0BH3yaAbHbix BeAHHHH, hah noKa3aTeAefi 
' ijBeTa. Ho Mbi o6pa6oTaAH 6oAbmoe koahhcctbo (6oAee 60 nap) apyrnx 
HeraTHBOB, KOTOpbie CAyJKHAH aAH onpeaeAeHHH CHCTeMbl IJBeTOB, aAH OyeH" ■ 
kh BeAHHHH norpemHOCTen, yneTa paaHbix ac|)$eKTOB h t. r . HaKOHey, mm 
HM eAH H cneKTpaAbHbie CHHMKH, nOCAyjKHBIHHe aAH BbIHHCAeHHfl 3(J)(J)eKTHB- 
HbIX aAHH BOAH, O HCM peHb 6yaeT HTTH HH>Ke. 

Ochobhoh (JiOTorpacpHHecKHH MaTepnaA noAyneH b nepnoa c Man 1939' 
roaa no $eBpaAb 1945 roaa.nponHH KOHTpoAbHbiH h peayKyHOHHbiH MaTe- 
pHaA, BKAIOHaH H CHHMKH, no KOTOpbIM OnpeaeAHAHCb 3(J)tJ)eKTHBHble aAHHbl ! 
BOAH, CHCTeMa IJBeTOB H T. n., Mbi npoaOAHiaAH HaKOnAHTb B 1945 H 1946 rr. - 
HeKOTOpbie npOBepOHHbie H peayKUHOHHbie CHHMKH aCAaAHCb H B 1948 H 

1949 rr. 

Mbi He 6yaeM npHBoaHTb 3aecb Beero cnncKa h onucaHHH HeraTHBOB, 
TaK KaK ochobhoh (JioTorpacJiHHecKHH MaTepnaA onwcaH b paHee ony6AHKO~ 
BaHHbix cTaxbHx: [204], cTp. 22; [20;>], cTp. 102; 1208J, cTp. 73; 
[209], exp. 126. Bo Bcex yKa3aHHbix CTaTbHx ohh co6paHbi b Ta6AHyax II, b- 

KOTOpbIX aaHbl HHBeHTapHbie HOMepa HeraTHBOB, aaTbl CHHMKOB, COPT tj)OTO~ 
nAaCTHHOK, npoaOAJKHTeAbHOCTb 3KCn03HyHH H 3eHHTHbie paCCTOHHHH, COOT*’ 
BeTCTByioiyHe cepea«HHbiM MOMeHTaM chhmkob. 

/[ah noAHOTbi OTMeTHM, hto BnocAeacTBHH 6 wah H3MepeHbi eiye apyrHe 
napbi HeraTHBOB, KOTopwe He bouiah b Ta6AHU,bi, a noTOMy nepeiHCAHM hx. 
3aecb Hie: 

nK 24 Ns 386 (Ar<{>a Hsoxpom). IIoaioc: NsNs 384, 387 11. IX. 1939.’ 

, Ns 389 (Arcpa HCC) 

nK 38 Ns 500 (Anpa Acxpo). n 0 Aioc: NsNs 500a, 501a 11.IV.1940;.. 
Ns 501 (Ar$a HCC). 

Bee OHH CHHTbl C 3KCn03HyHH B 10 MHH>’T, npH 3CHHTHOM paCCTOHHHH’ 

aAH nK B 44°. 

H 3 442 HeraTHBOB ocHOBHoro tpoTorpacpHHecKoro MaTepnaAa 6oAee 70 % i 
6biAH noAyneHbi aBTopoM HacTOHiyen pa6oTbi. IIohth Bee (6oAee 96 % ) He- 
I raTHBbl, CAyHtaUJHe peayKyHOHHbIM yeAHM H HCCAeaOBaHHHM paSAHHHblXJ. 
SCfKpeKTCB IH BwiBOAy 3(f)CpeKTHBHbIX aAHH BOAH, TaK/Ke nOAyHOHbl aiBTQpOIM. 
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§ 9. ®OTOMeTpHiecKHe H3Mepemm HeraTHBOB 

®'OTOMeTpHqecKHe H3MepeHHa HeraTHBOB — aah BbiBOfla tpoTorpaipHne- 

«CKHX H (pOTOBHSyaAUHWX 3Be3AHbIX BeAHHHH BbinOAHeHbl C nOMOUXbK) (pO- 

TOBAeKTpHHeCKOrO MHKpoCpOTOMCTpa KOHCTpy^HH HaKOHOBa ( H3FOTOB- 
- AeH AcTpOHOMHHeCKHM HHCTHTyTOM B AeHHurpafle). 

HeCMOTpH Ha TO, HTO o6T>eKTHBHbIH MHKpO(})OTOMeTp HHKOHOBa, 

-otahhho BapeKOMeHAOBaB ce6a, naxoAHTCH b 6oAbmoM noAbsoBaHHH Ha paA? [ J?S ! 

‘ coBeTCKHx o6cepBaTopHH, OH AO CHX nop He 6 wa onncaH b aoaikhoh Mepe b 
AHTepaType. CTaTba B. B. HnKonoBa 1 1 17] KacaeTcn nepBon ynpomeH- 
hoh MOAeAH (iwaKeTa) n, kohchho, He Mo>KeT CAyatHTb onncaHHeM AeiiCTByio- 
ujhx MOAeAen. B CBH3H c 3 thm CAeAyeT BecKOAbKo noApo6Hee ocBeTHTb pa- 

6oTy MHKpOtpOTOMCTpa, 

IlpHHnHn AeHCTBHH 3Toro MHKpocpoTOMeTpa 3aKAioqaeTCA b CAeAyioujeM. 

: CPoTorpa(pHqecKoe H3o6pa?KeHHe 3Be3AW sa HeraTHBe ,bboahtch b hhtchchb- < 

HblH CBeTOBOH HOTOK, HAyigHH OT HeKOTOpOH nOCTOHHHOH AaMnbI H npOeKTHpy- * . 

loigHHCH, naKoneij, Ha noBepxnocTb cpoToa AeMeHTa • OcAa6AeHHbiK H3o6paj«e- 
HHCM CBOTOBOH nOTOK B03AeHCTByeT Ha (pOTOSAeMeHT. Bo 3HHK11IHH B pe3yAb- 

tatc (Pototok b o6ixj,cm iipoiiopyHOHaAeB naAafoiiieMy Ha cPotobacmcht cbc- w. i 

TOBOMy nOTOK}' \ Oh H3MepaeTCH or6pocoM CTpeAKH raAbBaHOMeTpa, koto- 

pwfi co cBoeH CTopoHbi nponopHHOHaAeH (poTOTOKy. TaKHM o6pa30M, oT6poc ' 

laAbBanoMeipa HBAHerca Mepofi (poTorpacpunecKoH bcambhuw 3Be3Abi. 

Kopotko roBopa, b 3tom MHKpocpoTOMeTpe h 3 MepaeTc a noAHoe norAO- 
uieHHe cBeTa b 3bcahom H3o6paiKeHKH, t. e. HMeeT ivtecTo KOM6HHaijHa ii3Me _ 

peHiia AnaMeTpa K3o6pa>KeHHa h H3MepeHHa haothocth. OiiHcaHHbifi rip h h - jjwp I 

; UHn o6ycAOBAHBaeT caiwyio KOHCTpyKyHio AaHHoro MHKpocpOTOMeTpa. 

Cxeiwa MHKpoipOTOMeTpa npeACTaBAeHa Ha nepTeaie 5. 

HHTb 12-BOAbTOBOH AaMnbi A npoeKTHpyeTca KOHAeHCopoM K Ha mhk- 
pocKormnecKHri o6beKT Oi. MeaiAy KOHAeHCopoM h oSbeKTHBOM, BnAOTiiyio 4 K 1 J 

k nepBoiviy, pacnoAOJKena AHaipparMa /{g, a TaK?Ke MaToBoe ctckao C. 06i>- 

ckihb O, npoeKTHpyeT b cboio onepeAb yMeiibiueime H3o6pa?KeHna AHatppar- * ' 

Mbi 4t Ha (pOTOCAofi HAMepaeMoro neraraBa H. 

Tbkhm o6pa30M, Ha SMyAbCHH HeraTHBa Mbi HMeeM ceneHHe cbctoboto 
noToxa, HAyiyero ot AaMnbi A. Flpn 3tom b a ik h o, hto6w 3 Aecb cbctoboh 
tiotok HMeA c rporo nocToaHHyio h paBHOMepnyio riAOTHocTb no BceMy cene- 
hhio. 3 ro AocTHraeica paAOM Mep. Bo-nepBbix, AaMna A h ee ycTanoBKa 
AOAiKHbi yAOBACTBopaTb iieKoropbiM ycAOBHaM. Hhtb AaMnbi pacnoAomeHa 
ropH3DHTaAbHo h nepneii AHKyAapHo k onrHaecKori och KOHAeHcopa. OHa 


1 C t p o r a a nponopAHOHaJiBnocTb cpoTOTona cpoToaaeMeHTa naAaioiHeMy Ha 
Hero cBeTOBOMy noToiry HMeeT MecTO npn co 6 jhoabhhh H 3 BecTHbix ycaoBHii b coot- 
HomeHHH iwejKAy conpoTHBJieHiieM Buemneft nenn (pOToaneMeHTa h BHy T peHHHM co- 
npoTHBAemieM nocjieAHero. . ^ 


2 Tom-iee: 
UMOJKItO BBOAH.Tb 


pacnoAOMten ahck AHacpparM pa3Hbix AHaMeTpoB; BpameHHeivr AHCKa 
B .KOAJIHMaiJHQHHyiO AHUHIO AK)6yiO H3 AHaCppaTM. 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 



Sanitized Co py Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 


TjiaBa BTopaa 


npeflCTaBaAfleT co6oii TecHyio cnnpaAb aahhoh 6oAee 3-x mhaahmctpob, c 
BHeuiHHM AHaMeTpoM okoao 0.75 MM. YcTaHOBKa Aaiyinbi nonycKaeT ee nepe- 
MeujeHHe no TpeM KoopAMHaTaM aah kjctkpobkh- Bee sto HyncHO aah tofo, 
hto6m flo6HTbCH noAyHeHHH Ha nAacTHHKe TaKoro ceneHHH CBeTOBoro noTOKa, 
t. e. H3o6pa*KeHHH AnacJjparMbi hah kopotko «6AHKa», Koxopoe HMeeT Bee b- 
Ma OAHOpOAHyiO nAOTHOCTb. Bo'BTOpbIX, 6aHK TIgaTeAbHO <})OKy- 
CHpyeTCH Ha BMyAbCHio nyTeM BpaigeHHH o6i>eKTHBa Oi b cBoefi onpaBe. 
9ra <J»OKycHpoBKa BecbMa orBeTCTBeHna. Anuib npn tohhoh cpoKycupoBKe 
MOJKHO 0bITb yBepeHHbIM B Tpe6yeMOH paBHOMepHOCTH HHTeHCHBHOCTH CBeTO' 

$F1 





HepT«5K 5 

Boro noTOKa b nAOCKOCTH, coBnaAaioiijeH c nAOCKoerbio BMyAbCHH. IlpH ne- 
paBHOMepHOH HHTeHCHBHOCTH 6AHKa MOryT B03HHKHyTb BecbMa -SaMeTHbie 
HOrpeUIHOCTH, 06yCA0BAeHHbie 3aBHCHMOCTbIO OTCHeTa OT nOAOJKeHHH H3o6pa- 
HieHHH 3Be3flbI BHyTpH 6AHKa . 

C Apyrofi ctopohw HeraTHBa H, npoTHB o6i>eKTHBa Oi, pacnoAOJKeH bto- 
pOH, nOAO0Hblfi Hte 06 T>eKTHB O 2 , (pOKyenpyeMblH Ha BMyAbCHK). n P OXOAfl 
CKB03b HeraTHB, oStjckthb © 2 , nAOCKonapaAAeAbHyio nAacTHHKy fli h npH3" 
My noAHoro BHyTpeHHero oTpaHteHHH ^ 2 , cbctoboh noTOK naaaeT, HaKOHeij, 
Ha $OT09AeMeHT ©. Flepefl nocAeAHHM ycTaHOBAeH Apyrofi ahck co CMeHHbiMH 
4Ha(pparMaMH $ 2 , aah ycTpaaeHHH pacceaHHoro CBeTa ot 6AHKa b (poTocAoe 


1 IT OCTOHHCTBO IUI0TH0CTH CBCTOBOrO nOTOKa B njIOCKOCTH aMyjIbCHH npoeepHeTCH ’ 
BpeMH OT BpeMeHH 3JieMeHTapHbIM enOCoSOM (H3MepeHHHMH OTCHeTOB, npn BBeHeHHH i 
b pa3Hbie MecTa ceaeHHH noTOKa tohck, HaHeceunbix Ha aMyjibCHio Tyuibio). 
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HeraTHBa. 3 T a flH a$parMa oTHioflb He BTOpocTeneHHa, a HrpaeT b npn6ope 
cyujecTBeHHyio poAb [104J. CaM <poT03AeMeHT noMeiaeH b Kopo6Ky, KOTopan 
TaKHce 3aigHiijaeT ero ot nocTopoHHero cBeTa. 

Meatfly 111 H FL IlOCTaBAeH IIJHTOK IXJ, KOTOpblH, B 3 aBHCHM 0 CTH OT 
Hafl 06 H 0 CTH, ah6o nponycnaeT CBeTOBOH noTOK k (poToaAeMeHTy, ah6o npe- 
rpaatflae T eMy riyTb. B oxyAape O, rfle noMeujeH rAa3 HSMepHTeAH, mw mo- 
jkcm BHflCTb He6oAbHiyio noBepxHocTb H 3 MepaeMoro HeraTHBa, ocBemeHHyio 
6ahkom h ero cbctom, pacceaHHbiM b (pOTOCAoe, B tom ate oxyAape BHflHa, 
6AarOflapa HaAHHHIO npH3MbI n 3 , BMeCTe C HHTblO, HaTHHyTOH B (pOKaAbHOK 
nAOCKOCTH, iiiKaxa HI, H3o6paateHHe KOTopofi, npH BpaigeHH 3 epKaAa raAbBa- 
HOMeTpa T, nepeMerj^aeTca no OTHomeHHio k HenoflBHHtHOH hhth, c noMOiijbio 

KOTopofi h 6epeTca oTcneT. 

B MHKpOCpOTOMeTpe yCTaHOBAeH npOCTOH BeHTHAbHblH ceAeHOBblH (pOTO- 
HAeMeHT, HMeK)IH,HH HyBCTBHTeAbHyK) nOBepXHOCTb HeCKOAbKO MeHbiue flByx 
KBaflpaTHbIX CaHTHMeTpOB. Ero 06 ujaa HyBCTBHTeAbHOCTb OKOAO 500 mA/ajom. 
CpoTOSAeMeHT BKAioneH b ^e^b c 3epKaAbHbiM raAbBaHOMeTpoM THna Ae.\e 
•pHpMbi PyniTpaT, AEr, nenoflBHatHo ycTaHOBAeHHbiM Ha KpoHUiTeHHe, 3aA0- 
ateHHoM bo BHeiiiHioio KanHTaAbHyio CTeHy noMein,eHHa. ToKOBaa nyBCTBH- 
TeAbHocTb raAbBaHOMeTpa paBHaSX 10 _9 A/mm, BHyTpeHHee conpoTHBACHHe 
1100 om; nepnofl ate — 0.53 ceKynflbi 1 . TaAbBaHOMeTp HenocpeflCTBeHHO 
saMKHyT na cpoTOSAeMeHT. OflHaKO, BpeMeHaMH, cHHTaacb c HaAHHHeM pa3H0- 
CTH Meatfly BHyTpeHHHM COnpOTHBAeHHeM tp0TO3A6MeHTa H BHeUIHHM KpHTJf- 
HeCKHM COnpOTHBAeHHeM raAbBaHOMeTpa, MbI BKAIOHaAH flOHOAHHTCAbHOe CO- 
npoTHBAeHHe aah Toro, hto6m flocTHHb 6AaronpHaTHoro peatHMa pa6oTbi 
raAbBaHOMeTpa, t. e. peatHMa KpHTHHecKoro ycnoKoeHna, npH kotopom BpeMa 
ycTaHOBKH hhth raAbBaHOMeTpa MHHHMaAbHo (okoao 2 ceKyHfl b HauieH 
npaKTHKe). 

AaMna A, noTpe6Aaioujaa tok okoao 2'x aMnep, HHTaeTCa 100-aMnep- 
hmmh (wHorfla — 60-aMnepHbiMH ) ineAOHHbiMH aKKyMyAHTopaMH, bkajohch- 
KbiMH napaAACAbno flByMH paflaMK, no 10 6anoK b KaatflOM. 9 to oOecnciK- 
BaeT xopomyro CTa6nAbHOCTb naKaxa. flocTHateHHH AynaieS CTa6HAbHO- 

cth Tpe6yeTC», HapHfly c 9 thm, co6AioflaTb noAHyio nafleatHOCTb KOHTaKTOB 
b yenn. ToKonoflBOflfliijHe npoBOfla npHnaaHbi k yoKOAio AaMnbi. Hx KOHybi, 
COeflHHHIOUJHeCH C aKKyMVAHTOpaMH, OHeHb nAOTHO 3aatHMaK)TCH BHHtaMH Ha 
KOHTaKTax. ripOBOflKa OT aKKyMyAHTOpOB K MHKpOtpOTOMeTpy HfleT xoporao 
H3OAHp0BaHHbiMH npoBOflaMH. FIoA3yHOK peocTaTa, peryAHpyioiijero Hanax 
AaMnbi, npefleraBAfleT co6oh KOAbyo, BecbMa nAOTHO odxeraioiijee peocTaT 
no Bcefi oitpyatHOCTH uHAHHflpa n nAOTHO 3aKpenAHeMoe bhhtom. B Tex cAy 
naax, Korfla noHBAHAacb TeHfleHyHa k CHCTeMaTHnecKOMy cHHateHHio HaKaxa, 

1 3a BpeMa BbinojmeiiHH narneft pa6oTM mm npHMeHajiH oflHH h tot ' ate rajib- 
BaHOMeip. M’i’o itacaeTca (pOToaneMeHTa, oh 6mji flBaHtflbi 3aMeHeH. Bnpoaeiw, Ha3- 
BaHHbift Bbime <p0T03JieMeirr riaxoflHJica b pa6ore b Teaenne HanSojiee fljiHTenbHoro 
BpeMCHH. 
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__ . . 4 

HTO yKa3bIBaAO Ha p<13pH2KeHHHOCTb aKKyMyAHTOpOB, nOCACAHHe 3aMeHHAHCb 
n0fl3apHJKeHHbIMH Cei^HHMH. HaKOHeiJ, npH BKAIOHeHHH AaMnbI, MbI BblJKHfla- 
ah HecKoAbKo MHHyT nepeA TeM, KaK npHCTynHTb k H3MepeHHHM, sto 6bmaAO 
oco6eHHo Heo6xoflHMO noCAe CBejnefi aapHAKH aKKyMyAHTopoB. Bee sth Mepw 
6 wah Heo6xoAHMbi aah o6ecneneHHH xopouiefi CTa6HAbHOCTH HaKaAa AaMnw 
BO BpeMflf H3MepeHHH. 

OnncaHHaa Bbiiue cxeMa h npocTbie AonoAHHTeAbHbie npHcnoco6AeHHH 
o6ycAOBAHBaiOT CAeAyioiiiHH nopaaoK nponsBOACTBa MHKpotpOTOMeTpHHecKHX 
H3MepeHHH. B OKyAHpe mm bhakm ocBeui,eHHoe noAe HeraTHBa, AOCTHraioujee 
nOHTH 2-X MHAAHMeTpOB B AHaMeTpe, HTO COOTBeTCTByeT nOHTH 7 MHHyTaM 
Ayrn na Hauinx HeraTHBax. 3 to AOCTaTOHHo aah oTHOCHTeAbHO AerKoro otojk- 
4ecTBAeHHa 3Be3A. H3MepaeMoe H3o6pa»:eHHe hphboahtch Ha KpecT HHTea, 
npoeKTHpytoii{HHCH b noAe 3peHHH h opneHTHpyioiijHH Ha yeHTp 6AHKa B 
3to BpeMB, no Mepe HaAo6HOCTH, MoryT 6biTb oTCHHTaHbi npaMoyroAbHbie 
KOOpAHHaTbi H3o6pa*KeHHH 3Be3Abi Ha HeraTHBe, — no B3aHMHo nepneHAHKy- 
AHpHbiM uiKaAaM BAOAb Asyx CTopoH paMbi MHi<po$OTOMeTpa, Hecymeii Hera- 
thb. FIepeABH>KeHHeM HeKOxoporo pbina>KKa npncnoco6AeHHe UI nponycKaeT 
CBeTOBOH noTOK na cp0TO3AeMeHT; BMecTe c TeM, b OKyAHpe, b BepxHeii nacTH 
nQA a, B03HHKaeT H3o6pa»;eHHe uiKaAbi co cnpoeKTHpoBaHHon Ha Hen HHTbio, 
no KOTopofi h 6epeM otchct. CaMO noAe HeraTHBa b 3to BpeMH 3aKpMBaercji 
h BHAHa AHiiib He6oAbuiafl nacTb ero c H3o6paateHHeM 3Be3Abi, orpaHHHeH- 
Ha« AHacpparMOH. FIpH o6paTHOM nepeABH>KeHHH pbina>KKa mm BHOBb bhahm 
ocBeujeHHOe noAe h h3boahm Ha KpecT hhtch cAeAyioujyK) 3Be3Ay, ho oaho- 
BpeMeHHo npoHcxoAHT 3aTeMHeHHe (poToaxeMeHTa h mm noAyqaeM bo3mojk- 
HocTb npoBepHTb noAO*eHHe HyAH raAbBaHOMeTpa. 

fOcTHpOBKa H CpOKyCHpOBKa MHKpO^OTOMeTpa npOBepHAHCb H HCnpaB- 
AHAHCb, b cpeAHeM, pa3 Ka^KAbie 3 — 4 Mecnya. 9 to npHXOAHAOCb AeAaTb, 
XOTH KOHCTpyKTHBHaH JKeCTKOCTb MHKpOtpOTOMeTpa H erO yCTaHOBKH 6bIAH B 
oSujeM yAOBAeTBopnTeAbHbi. B npoi^ecce jne caMHx H3MepeHHH h oco6eHHO 
no ycTHaHOBAeHHH HOBoro onepeAHoro HeraTHBa b MHKpocpOTOMeTpe, npnxo- 
AHAOCb CTpOro CAeAHTb 3a (J)OKyCHpOBKOH o6beKTHBOB Ol H Oo 2 > CTpeMHCb 
k TOMy, hto6m 3epHa aMyAbCHH HeraTHBa h Kpaa H3o6pa»seHHH AHa<pparMbi, 
T. e. 6AHKa, 6bIAH 6bl OAHHaKOBO B (pOKyce (lOCTHpOBKa CpOKyCHpOBKn) • Oa- 
HOBpeMeHHO npoBepaAacb h ijeHTpnpoBKa AHatpparM /li h $ 2, HapymeHne 
KOTOpOH MOJKeT BHeCTH 6oAbUIHe OUIh6kH B pe3yAbTaTbI H3MepeHHH, T. e. He- 
06XOAHMO C06AK)AaTb KOHyeHTpHHHOCTb H3o6pa?KeHHH AHa^parM, KOTOpbie K 
TOMy-jKe no pa3MepaM paBHbi Me»tAy co6oh. Bmcctc c TeM hco6xoahmo TUja- 
TeAbHO npoBepHTb nepneHAHKyAHpHOCTb nAOCKOCTH HeraTHBa K KOAAHMaU,H" 

1 CoBnaAeHHe nepeceaeHHH HHTeft c iteHTpoM H3o6paHceima AHacpparMbi koh- 
TpOAHpyeTCH CHCTewaTHHeCIIH. 

2 Rjifi 9Toro nojib3yroTCH nepeKJiaflHbiM 3epnaJibAeM, 3aKJiKraeHHbiM b nepeAHefi 
naCTH KOpodKH, B KOTOpOH paCnoJIOJKeH (p0T03JieMeHT. 
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OHHOH AHHHH, HOo HaKAOH HeraTHBa 6bIA 6bl paBHOCHAeH HapyilieHHK) (J)OKy- 
■CHpOBKH no OKpyjKHOCTH 6AHKa. Haul MHKpOCpOTOMerp HMeA npncnoco6AeHHe 
AAH «aBTOMaTHHeCKOH CpOKyCHpOBKH». HeraTHB, yCTaHOBAeHHblH SMyAbCHOH- 
hoh ctopohoh k o6i>eKTHBy Op aBTOMaTHHecKn noflJKHMaAcn k riocAeflHeMy 
b MOMeHT, Kor^a nepeABHHieHneM pbinaJKKa cbctoboh noToK nponycKaAca k 
(poTOBAeMeHxy h nponsBOAHACH OTcneT raAbBaHOMeTpa.. Ho btot tnoco6 Tpe- 
"6oBaA oco6bix npcAocTopoHmocTeft bo nafie/KaHHe noBpe>KAeHHH BMyAbcnn 
A<OHycoM, saHiHMaroujHM o6t>eKTHB Oi, n BnocAeACTBHH npmiiAocb oTKaaaTb- 
<ca ot aBTOMaTHnecKon (poKycnpoBKH. npeAnoHTH xoth h ynanjeHne kohtpoah 
KpoKyca, ho saTo H36eraji bobmokhoctch noepe^Aemia SMyAbcnn. 

PaMa MHKpo(J)OTOMeTpa, necytuaH n3MepB«Myfo (poTonAacTHHKy, hmcct 
AB a B3anMHonepneHAHKyAHpHbix nepeMeujeHHA. IloAO>KeHHe paMW (Jjhkch- 
ipyeTCH AByMH npaMoyroAbHbiMH KoopAHHaTaMH. 3 to AaeT B03Mo>KH0CTb 
noAb30BaTbca cncTeMon npaMoyroAbHbix KoopAHHaT AAa onpeAeAeHHH ot- 
AeAbHbrx H3o6pa>KeHm1 na neraTHBe. MaccoBbix H3MepeHHH, noAo6nbix 

HaniHM, sto KpaiiHe BajKHo b OTHomeHHH Aernoro h yAo6Horo OTOJKAccTBAeHHH 
3BesA Ha HeraTHBe co 3 bc3ahoh KapTofi. » 

3Be3AHbie KapTbl, COOTBeTCTBylOnjHe HCCAeAyeMbIM HaMH o6AaCTAM, co- 
•cTaBAHAHCb npCABapHTeAbHO B npaMoyroAbHbix KoopAHHaTax, AaBaeMbix b 
K aTaAorax BCO. 3a MacuiTa6 mm 6paAH 12 caHTHMeTpoB Ha oahh rpaAyc. 
Ha KapTy HaKAaAMBaAacb npo3paHHaa (yeAAyAOHAnaa) ccTKa npaMoyroAb- 
hmx KoopAHHaT, uiKaAa KOTOpon no ocaM a6cyncc h opAHHaT 6biAa Bbi6paHa 
b TaKOM MacuiTa6e, hto paanocrb, HanpHMep, b aGcuuccax npo3paHHOH ceTKH 
AAfl AByX 3Be3A, B3HTbIX Ha HJOKHCjfi KapTe, 6bIAa B tohhocth paBHa pd3HO _ 
CTH B OTCHCTaX COOTBeTCTByiOIIJHX KOOpAHHaT Ha MHKpO(f)OTOMeTpe AAH TeX 
;Ke 3Be3A Ha neraTHBe, Aerno npeACTaBHTb, hto TaK KaK Maciura6 Ha Hauinx 
neraTHBax b 7 pa3 Meiibiue MacmTa6a, cocTaBAaeMbix HaMH 3Be3AHbix Kapx 
npaMoyroAbHbix KoopAHHaT, to MaciUTa6 itaKAaAHoS npospaHHofi ceTKH 
AOAJKeH 6biA 6biTb yBCAHHeH TaK*e B 7 pa3, T. e. OAHOMy AeAeHHK) Ha Hen, 
3 'caobho i-;a3MBaeM0My mhaahmctpom h OTBenaioHjeMy nepeMeui,eHHio Hecynjeft 
paMbl MHKpoepOTOMeTpa Ha OAHH MHAAHMeTp, AOAfKeH 6bIA COOTBeTCTBOBdTb 
•OTpesoK, HMeioiiiHH peaAbiiyio AAHHy b 7 mhaahmctpob- AerKo rioiiHTb, hto 
AAh HaHOOAbmero yAo6cTBa b pa6oxe npn MaccoBbix HSMepennux, cAeAyeT 
npeABapHTeAbHo opneiiTHpoBaTb HaKAaAiiyio ceTKV Ha sbcsahoh KapTe TaKHM- 
o6pa30M, HTo6bI «CeTOHHbie» KOOpAHHaTbl KaKHX"AH6o Tpex AOCTaTOHHO yAa? 
AeHHbix Apyr OT APyra 3Be3A, 3apanee oTMeneHHbix na HeraTHBe h Ha KapTe, 
b tohhocth coBnaAaAH c cooTBeTcrByioujHMH OTCHeTaMH KoopAHHaT HecyiyeH 
paMbi. ApyrHMH caobAmh, noABOAH OTMeneHHbie 3Be3Abi Ha HeraTHBe k Kpe- 
CTy HHTefi b noAe apeiina MHKpocpoTOMeTpa, mm 6epeM KoopAHHaTHbie OTcne- 
TbI MHKpo<J>OTOMeTpa. IlocAe sToro mm TaK opneHrapyeM naKAaAHyio ceTKy, 
nroSbi Ha 3 th JKe 3Be3AM ria KapTe npnuiAHCb Te ?Ke otchctm cctkh. FIocAe 
BbinoAHeHHH noAo6Hofi opneHTHpoBKH h 3aKpenAeHHH npo3paHHofi ceTKH b 
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tbkom noAcmeHHH nenoABHJKHO no OTHomennK) k BBesAHofi Kapxe, hzboww 
Ha Bee naMepHeMbie sBesAu, HaHeceHHwe Ha Kap T y, ocyigecTBAHeTca coBceiu 

npocTO. 

llyCTb «*i H H «0 HBAHIOTCfl OTCHeTaMH raAbBaHOMeTpa MHKpOCpOTOMeT- 
pa npn HaBeAeHHH na 3BesAy, <f>on HeraTHBa b 6 ahsh bbcsah « npn aaTeMHe- 
hhh 4)OT09AeMeHTa, cootbctctbchho. /^aAee, nycTb / h /* hbahiotch naAaio 
HiHM Ha HeraTHB cBeTOBbiM hotokom h hotokom, npomeAUiHM nepea Hero, co- 

OTBeTCTBeHHo. PaccMOTpHM oTHOiueHHe -*-• Oho BbipamaeT npoapaHHOCTb 

Toro 3 ACMenTa HeraTHBa, kotopwh orpaHHHeH 6 ahkom. Ecah b 6 ahk Bbcagho 
H 3o6pa>KeHHe BBeaAU. to sto oTHomeHHe 6yAe T Tew MCHbine, ne M 6oAbine 
hhcao pa3A0»eHHbix aepeH cpoTorpafHHecKOH SMyAbCHH 6yAeT coAepJKaTb- 
ynacTOK HeraTHBa, orpaHHneHHbiH 6 ahkom, t. k TeM 6oAbme 6yAeT b TaKOM 
CAynae 0CAa6AeHHe HanaAbHoro cBeTOBoro noTOKa- CAeAOBaTeAbiio, npHse- 
AeHHoe oTHomeHHe, Ha3biBae M oe cpeAHefi a6coAK>THOH npoapanHocTbio, cav- 
>kht Mepon $OTorpa$HnecKoro AencTBHH CBeTa 3Be3Abi Ha neraTHB. 

’ Oahako, HMea b BHAy HaAHHHe Ha HeraTHBe <j)OHa h ero HeH36eaiHoer 
BAHflHHe Ha H3MepeHHH, yeAecoo6pa3Hee npnHHMaTb 3a Mepy cpOTorpatpHne- 
cKoro AencTBHH OTHomeHHe hhmhchbhocth cbctoboto noroKa, npoineAmero- 
nepea coceAHKH co 3Be3AOH ynacTOK $0Ha, orpaHHueHHbiii reM 6 ah- 

KOM (/<!>)• CAeAOBaTeAbHO, OTHOiueHHe 

] * , J* 

1 ' J~~ h 

BBHTCH MepoH $OTorpa(JmMecKoro AeHCTBHH CBeTa s»e3Abi npH H3Mepeinnt 

HeraTHBa Ha o6beKTHBHOM MHKpoipOTOMeTpe. 

Hmch b BHAy nponopijHOHaAbHocTb (JiGTOTOKa naAaiouieMy Ha $oT09Ae- 
M enT cBeTOBOMy noTOKy h, HapHAy c bthm — nponopijHOHaAbHOCTb OT6poca* 

raAbBaHOMeTpa $oTOTOKy, OTHomeHHe ~ aoaikho cAynsHTb Mepon (JioTorpa- 

(JwHecKoro AeficTBHA, Bbipa^an co6o5 OTHOiueHHe cbctobhx noTOKOB, npouieA^ 
hihx nepe3 H3MepneMbiH BAeMeHT HeraTHBa h coceAHHH c hum 9AeMeHT $OHa.. 
OpaBAa, cTporaH nponopywoHaAbHocTb oT6poca raAbBaHOMeTpa (Jiototokv co- 
6AK>AaeTCH AHiub npn H3BecTHbix cooTHouieHHHX napaMeTpoB iienn, cocTaB 
AeHHOH H3 (p0T09AeMeHTa h raAbBaHOMeTpa. Ho, Aaate npn OTcyTCTBHH npo- 
nopUHOHaAbHOCTH, oeTjeKTHSHblH MHKpOtpOTOMeTp MOJKeT 6bITb BnOAHe H3~ 
ACJKHO npHMeHeH AAH onpeACAeHHH 3Be3AHbIX BeAHHHH OTHOCHTCAb 
hwm MeTOAOM, noAbsyncb xapaKTepHCTHnecKHMH kphbmmh, riocTpoeHHbi m hi ■ 

no CTAHAapTHblM 3Be3A3M. 

H 

OTHOiueHHe — ecTecTBeHHO, MeHbuie eAHHHgbi h ecAH BbiHHCAHTb ero c 

W(j) , 

TOHHOCTbio ao TpeTbero 3HaKa, to yAo6HO ocBo6oaiAaTb ero' ot AecHTHHnwx 
3HaKOB, yMHOJKan Ha 1000. 
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OTHomeHHe 

1000 "* 

o6o3HanHM nepe3 E h 6yAeM ero Ha3biBaTb otchctom MHKpotpoTOMeTpa. One- 
BHflHo, E MeiiHeTcsi b npeAeAax ot 0, — Korfla H3MepneMbiH sacmcht HeraTH- 
Ba coBepmeHHo HenpoapaneH , — 40 1000, Kor^a nonepHeHHe SAeMeHTa ctoab 

M3AO, HTO He OTAHHaeTCH OT (J)OHa. 

Orporo roBopjj, otchct MHKpocpOTOMeTpa paBeH 

E '== lOOO^iCli!- 0 

HO H3MepeHHH BeAyTCH B TBKHX yCAOBHflX, HTO w 0 OCTaeTCH Bee BpeMH paB- 
HblM HyAK), H nOTOMy MbI HMeeM fleAO HMeHHO C BbipaHieHHeM 

£'=1000 

K<|) 

hto ynpoigaeT BbiHHCAeHHA. 

n P H o6pa6oTKe neraTHBa mm He orpaHHHHBaAHCb AHiub ophm H3Mepe- 
HHeM KafKAoro H3o6panieHHH, a AeAaAH no ABe HaBOAKH Ha Hero h no ABa 
pa3a OTCHHTbIBaAH, BMeCTe C TeM, (J)OH OKOAO AaHHOTO H3o6pa>KeHHH. Otchct 
H a uiKaAe OepeTCH c TOHHOCTbio ao 0.2 mm, hto b kohchhom HTore cootbct- 
CTByeT ouiH6Ke, MeHbmeH ± 0.01 3 b. bcahhhhm. 

riocAeAOBaTeAbHocTb OTCHeTOB CAeAyioujaa: 3Be3Aa — $oh okoao 3Be3- 

Abl nOBTOpHO 3Be3Aa nOBTOpHO (|)OII OKOAO 3Be3AbI, C ApyrOH CTOpOHbl 

ot Hee. no ABa aHanennH n* n nq, ocpeAHHAHCb, nocAe Hero BMHHCAHAOcb E •• 
Ecah pa3HHija b OTcneTax npn AByx HaBOAKax Ha AaHHyio 3Be3Ay npeBwma- 
Aa 0.6 AeAeHHH ujKaAbi, otchct noBTopnACH, t. e. 6paAH euje Tperafi hah 
flante HeTBepTbiH otchct. $ah cpoHa, npn AByx HaBeAeHHax Ha Hero, mm ao- 
nycKaAH pa3HHi£y h ao AByx AeAeHHH. 

Bo MHor.Hx CAynaHx mojkho 6mao 6bi 6paTb aah (poHa AHiub oaho cpeA- 
Hee 3HaneHHe OTcneTa raAbBaHOMeTpa H3 'rpex hah neTbipex HaBeAeHHH Ha 
cpOH h HcnoAb30BaTb ero, npaBAa, He aah Been riAacTHHKH hah Been H3Mepne- 
moh o6AacTH, a aah Asyx-Tpex accjitkob OTiiocHTeAbHo xecHo pacnoAOHien- 
HbIX 3Be3A. KaK n0Ka3aAH OnblTbl, npH HeKOTOpbIX yCAOBHHX, 9TO He MOrAO 
BHecTH 3aMeTHbix oiuh6ok, o6beM Hie pa6oTbi no o6pa6oTKe neraTHBa mot 6m 

6bITb SHaHHTeAbHO COKpalgeH. OAHaKO, MbI BCe-TaKH OTCHHTbIBaAH (J)OH TIpU 
KaHJAOH 3Be3Ae, — bo H36eHiaHHe cAynaHHOCTeH, TeM 6oAee, hto KaK mm y6e- 
AHAHCb, Aanie npu caMofi Tiu,aTeAbHOH o6pa6oTKe HeraTHBa h npn caMbix 6Aa- 
ronpHHTHbix KanecTBax aahhoh MapKH cpOTonAacTHHKH, BOBce He HM^eT Me- - 
CTa IIOAHaH MHKpO(J)OTOMeTpHHeCKajI OAHOpOAHOCTb IpOHa. Bnpo- 
neM, H3BecTHO, hto Pocc b pa6oTe, rAe oh H3AOH1HA TeopHio H3MepeHHH 
1777], noKa3aA, hto Aanie TorAa, KorAa cpoH mchhctch no BceMy HeraTHBy, 
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■ M* H «<j> fleHCTBHTeAbHO flalOT Mepy 3B. BeAHHHHbl, eCAH«4>B3HTO OKOAO 
. H306 pa5 KeHIIH. 

OTCHeTbi npH HaBefleHHH Ha 3Be3fly, oTAHHHbie ot OTcneTa Ha c|)oh Ha r > 

• cahkhu, (BecbMa cAa6oe H3o6pa>KeHHe 3BC3Abi) hah paBiibie 5 -th (BecbMa np 
Kan 3Be3fla), npaKTHHecKH CTaBHAH npe^eA HauiHM H3MepeHH3M npH (Jione, 

paBHOM fiAH npeBoexoABUjeM 100. HyAb raAbBaHOMeTpa, KaK cKa3aH0, y Hac 
coBnaaaA c HyAeM untaAbi. 06biHHo, oh 6biBaA AOCTaTOHHo CTa6nAbHbiM. Cko- 

poCTb MHKpO(J)OTOMeTpHHeCKOH o6pa6oTKH, KOHCHHO, 3aBHCHT OT H3MepHTeAH 
>i ot o6pa6aTbiBaeMoii o6AacTH, KoTopaa MO>KeT fibiTb TpyAHofi b CMbiCAe oto- 
>KAecTBAeHHH 3Be3A. Ho, b cpeAneM, b oahh Mac onbiTHbifi H3MepHTeAb npoMe- 
paeT 40 — 60 3Be3fl, 3anHCbiBaa BMecTe c TeM OTcneTbi. 

n P H H3MepeHHHX MbI II0Ab30BaAHCb HaKBAOM AaMHbl OT 9.0 AO 11.0 
BOAbT, B 3aBHCHMOCTH OT llAOTHOCTIi JtOHa HeraTHBa. Bo BCHKOM CAyHae, Mbi 
CTapaAHCb HMeTb TaKOH HaKaA, npH kotopom OTCHeT raAbBaHOMeTpa npH Ha- 
BCACHKH na $OH SAeMeHTa HeraTHBa, orpaHHHeHHoro namefi pa6oneH AHa$- 

parMofi, HaxoAHAca b npeAeAax 120 — 160. Mb! cTpeMHAHCb AepataTb nanaA 

AaMIIbl no BO3M0H4HOCTH HeH 3 MeHHbIM B TeHeHHe BCero BpeMeHII nOAHOH 06- 
pa 6 oTKH AaHHoro HeraTHBa h Aance AByx, cBH 3 aHHbix Me^KAy co 6 oh HeraTH- 

BOB 3tO B3JKHO C TOH CTOpOHbl, HTO HBMeHeHHe HaK3Aa AaMnbI MeHHCT 

ijBeTHOCTb HcnycKaeMoro hm CBeTOBoro noTOKa. Ho norAoujeHHe b H3- 
MepaeMOM HeraTHBe HeAb3a cHHTaTb HeiiTpaAbHbiM, — oho H36Hpa'reAbHO h 
- CAeAOBaTeAbHo H3MeHeHHe naicaxa AaMnw mohcct npHBecTn k AonoAHHTeAb- 
HblM nOrpelHHOCTHM B H3MepeHHHX, HeCMOTpa Ha TO, HTO OTCHeT MHKpO$OTO- 
MeTpa xapaKTepnsyeT AaHHbiH sacmcht HeraTHBa h He 3 bbhcht ot hhtchchb- 
hocth CBeTOBoro noTOKa, TaK>ne Kan h He 33 bhcht ot HyBCTBHTeAbHOCTH <J>o- 
ToaAeMeHTa. Mw roBopHAH o Tex Mepax, KOTopwe npHHHMaAHCb aah aocth- 
jkchhh CTa6HAbH0CTH HaKaAa AaMnw h ohh o6ecneHHBaAH ee b noAHofi Mepe. 
TeM He MeHee mu KOHTpoAHpoBaAH HaKaA Bee BpeMH, b npoijecce H3MepeHHH 
HeraTHBa, BOAbTMeTpOM, BKAIOHeHHbIM C 9TOH yeAblO B uenb. BnponeM, Mbi 
v6eAHAHCb, HTO H3MeHCHHe HaKaAa B TOH Mepe, KOTOpaH MOHieT BbI3B ATb H3- 

MeHCHHe (jioHa p npeAeAax 120 — 160 (snaneHHH, npn KoTopwx mu o6whho 

pa6oTaAn) He bahhct Ha sHaneHne E, 

/JeficTBHTeAbHo, npHBeAeM AanHbie H3MepeHHH neraTHBOB JYejSTe 825 h 
826 C <J)0TOBH3yaAbHbIMH H (})OTOrpa$HHeCKHMH H3o6pa>KeHHHMH 3Be3A BIo- 
ahphoh nocAeAOBaTeAbHocTH. H3MepeHHH npoAeAaHbi no ABa pa3a c HaKaAa- 

MH, COOTBeTCTBylOIgHMH (j)OHy OKOAO 1 20 H OKOAO 160. <Z(ah BCeX 3Be3A OT 

HPKHX AO CAa6bIX OTCHeT MHKpO^iOTOMeTpa MeHHeTCH HHHTOJKHO M3A0 (T<l6- 

AHga VI). BAHHHHe Ha onpeAeAaeMbie bcakhkhm aoajkho npaKTnnecKH ot 

CyTCTBOBaTb. 

/(ah BbinoAHeHHH noAHbix (pOTOMeTpHHecKHx H3MepeHHH oahoto HeraTH- 
Ba, coaepjKaigtfro HecKOAbKo cot H3MepaeMbix 3Be3A, KaK 9 to hmcao mccto b 
H arnen pa6oTe, HeraTHB aoajkch HaxoAHTCH b o6pa6oTKe Ha MHKpocpOTOMeT- 
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pe b TeHenne aoboabho 6oAbinoro npoMensyTKa BpeMeHH, sanacTyK) AByx — ■ 
Tpex h 6oAee cyroK. 3a sto BpeMH MorAa H3MeHHTbCH locTKpoBKa npn6opa: 
CpOKyCHpOBKa 6AHKa HAH BMyAbCHH, IjeHTpHpOBKa AHatpparM H T. A- Bee 
MorAO-6bi CKaaaTbCH Ha OTcneTax MHKpcxpOTOMeTpa h BbisBaTb Ao6aBOHHbie 
CAynaHHbie oujh6kh. 


Ta6-flHua VI 


HeratuB 825 

HeraraB Ns 826 

3Be3Aa 

| Otchct MHKpocfDOTOMeTpa 

Otchct MHKpoc|30TOMeTpa 

| npH dpone 120 

npn c^one 160 

npn cf)one 120 

1 HpH cfcOHe 160 

9 

38 

39 

16 

19 

10 

60 

61 

41 

44 

11 

177 

180 

123 

125 

12 

228 

229 

198 

200 

13 

408 

406 

262 

263 

14 

417 

i 

418 

287 

291 • 

15 

563 

564 

382 

387 

16 

664 

664 

441 

435 

17 

682 

683 

557 

560 

18 

820 

822 

587 

590 

19 

867 

866 

667 

672 

20 

895 

895 

723 

723 

21 

916 

916 

795 

797 

22 

917 

918 

800 

802 

23 

937 

938 

800 

800 

24 

1 



844 

845 

25 

— 

— 

835 

835 

7 r 

202 

202 

440 

443 

8 r 

393 

392 

515 

515 

9 r 

541 

544 

— 

— 

lOr 

854 

856 

660 

658 

llr 

— 

— 

784 

783 

4 s 

217 

220 

214 

216 

6 s 

493 

497 

— 

— 


Toro, hto6m #ep?KaTb sth scpcpeKTbi noA KOHTpoAeM, mm BbiOnpaAH;-: 
Ha neraTHBe HecKOAbKo «KOHTpoAbHbix 3Be3A» pa3AHHHoro 6Aecna h BpeMH 

OT BpeMeHH o6bIHHO TpH HAH HeTblpe pa3a B AeHb — nOBTOpHO H3Mep»AH HX 

Bo Bee ahh, noKa AaHHbiH HeraTHB HaxoAHACH b o6pa6oTKe. OcyujecTBAHH 
TAKHM 06pa3OM o6ujHH KOHTpOAb TOHHOCTH, MbI BMeCTe C TeM MOrAH BBOAHTb 
h cooTBeTCTByioiyyio peAynywio, ecAH aaMenaAH, hto otchct MHKpcxpOTOMeT- 
pa AAH AaHHOH 3Be3AbI CHCTeMaTHHeCKH MOHOTOHHO H3MCHHACH OAHaKO HpH 
xopouiefl rocTHpoBKe h npn cTporoM co6AK)AeHHH tpoKycnpoBKH Oi h O 2 h.: 
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153 rjiasa BTopan 

yeHTpHpoBKH flHa<pparM 4i h fla. CTa6HAbHOCTb OTCHeTOB 6bIBaAa BIlOAHe 
yaoBAeTBopHTeAbHofi. ^ah HAAiocTpai^HH mw npHBeACM oflHH npHMep MHOrO- 
KpaTHoro H3MepeHHH neTbipex 3Be3A Ha oahom HeraTHBe (ta6ah^ VII). 

Ta6aHua VII 


w g 

vs tc 

to s a 

22. IX 

23. IX 

24. IX 

25.IX 

26. IX 

O" tef 

8 § S 

® ej qa 

CO m m 

y T pO 

noA- 

AeHB 


noA- 
7 T P° AeHb 


y T P° 

HOAAeHb 

Apyrcm 

H3MepH- 

TeJ*t 

9.4 

190 

1 90 

189 

191 186 

188 

189 

186 

186 

. 10.3 

534 

530 

535 

535 532 

529 

528 

530 

532 

12.5 

896 

898 

899 

896 903 

902 

903 

903 

904 


Kan AerKo ycMOTpeTb, cpeflHee apH<J>MeTHHecxoe otkaohchhc b oTcnerax 
MHKpo^oTOMeTpa 3aKAK)HeHo b npeAeAax ot 1.7 ao 3-x cahhhlj, npH btom oho 
■ 6oAbuie flAH CAa6bix 3Be3A h MeHbrne aa si apKHx. BnponeM, 9Ta pa3HH^ He- 
3HaHHTeAbHa h OHa o6Hapy>KHBaeT ce6fl He bo Bcex CAynanx. 

/^a>xe MaxcHMaAbHoe otkaohchhc b 4 eAHHHijbi cooTBeTCTByeT Ha cpeA- 
Hefi HaCTH XapaKTepHCTHHeCKOH XpHBOH Bcero AHIHb 0.02 3Be3AH0H BeAHHHHbl. 

KolieHHO, TOHHOCTb H3MepeHHH Ha MHKpO(J)OTOMeTpe 3aBHCHT OT npHMe- 
hhcmoh b H3MepeHHHx AHa(J)parMbi. Oneiib BajKHo npaBHAbHo ycTaHOBHTb 
pa3Mep AHa$parMbi, onpeAeAjnoujHH BeAHHHHy 6AHxa Ha H3MepaeMOM Hera- 
THBe. Bbi6op onTHMaAbHoro pa3Mepa 6AHxa o6ycAOBAeH b ochobhom TeM hh- 
TepBaAOM 3Be3AHbIX BeAHHHH, B HpeAeAax KOTOpOrO nA’aHHpyiOTCH AaHHbie 
H3MepeHH«, a Taxase h xapaxTepoM caMHX H3o6pajxeHHH. IIohhtho, hto. 6ahk 
AOAHieH HMeTb pU3Mep, HpeBblUialOIgHH pa3Mep HaH 60 AbtUHX H3 H3MepaeMbIX 
H3o6pa>xeHHH 3Be3A, ho — npeBbimaioujHH AHUib HeMHoro. HsBecTHo, hto b 
■ cAynae HSMepeHHa cpoxaAbHbix H3o6pa*KeHHH xpyTH3Ha xapaxTepHCTHHecxoft 
XpHBOH 3BBHCHT OT BeAHHHHbl AHa<J)parMbI. flpH 9T0M, XaX 3TO AerXO nOHHTb, 
neM 6oAbme AHaspparMa, TeM MeHbrne xpyTH3Ha. 3HanHT, yBeAHneHHe Ana- 
cpparMW noHH>xaeT tomhoctb pe3yAbTaT0B. C Apyron ctopohw, npn 6oAbiiiHX 
, Anacppamax, ecTecTBeHHO, 6oAbuie HHTepBaA H3MepaeMbix 3Be3AHbix Be- 
AHHHH. 

flepeA TeM, xax ycTaHOBHTb onTHMaAbHbifi pa3Mep paOoneft AHacpparMbi, 
MbI npOBeAH pHA QnbITHbIX H3MepeHHH B p33AHHHbIX AHatpparMaX, nOApo6HO 
aHaAH3HpoBaB cooTBeTCTByiouiHe xapaxTepHCTHnecxHe KpnBbie h noAynaeMbie 
tohhocth. B pe3yAbTare Mbi ocTaHOBHAHCb Ha AHa^parMe, o6o3HaneHHOH y 
Hac JNe 2 -mm h HMeioigefi b AnaMeTpe 1.1 mm. PIpH onraxe Harnero MHXpotpo- 
TOMeTpa, 3 toh AnacpparMe cooTBeTCTByeT 6 ahx b 0.1 mm Ha H3MepaeM0M He- 
raTHBe, t. e. npoexijHH Ha nAacTHHxe noAynaeTCH yMeHbiueHHOH b acchth- 
xpaTHOM pa3Mepe. B btom 6ahxc HaAeJKHo npoMepaiOTCH y nac 3Be3Abi ot 
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10.2 AO 13.5 BeAiiMHHbi, hto yAOBAeTBopneT HauieMy Bbi6opy 3Be3A, noAAema- 

. HJHX HCCAeAOBaHHK). KcTaTH 3 TO HBAHeTCH II HOATBepJHAeHHeM TOMy, HTO 
3Be3flHbie H3o6pa>KeHna, noAynaeMbie na Hauiiix KaMepax, yAOBAeTBopHTeAb- 
Hbi; Mbi motah 6bi yxa3aTb Ha npHMepbi, H3 npaKTHKH Apyrnx o6cepBaTopHH, 
Kor^a HeraTHBbi He BWAepjKHBaioT pa6oTbi c 6ahkom b 0.1 mm b Ha3BaHHwx 
npeACAax bcahhhh. 

Mbi HMeeM b HameM KaxaAore h 6oAee npKHe 3Be3Abi, ho hx otho cnh 
TeAbHO MAAO H flAH HHX Mbi npnOeraAH K flHaepparMe Ns 1, AAH KOTOpOH AH- 
aMeTp npoeKU,HH Ha HeraTHBe paBeH 0.22 mm. riapaAAeAbHoe npHMeHeHHe 
AByx AHatJiparM pacuinpueT npefleAbi 3Be3AHbix bcahhhh H3MepneMbix 3Be3A, 
He bhoch saMeTHbix ouih 6 ok b bth H3MepeHHH. /Jah OTAeAbHbix riAomaAOK 
Mbi HMeAH CHHMKH, BblHOAHeHHble C KOpOTKOH aKCn03HU,Hefi. B T3KHX CAyHaHX 

MorAa npHMeHHTbCa AHaipparaa Ns 2 h aah npKHx 3Be3fl. 

Ouih 6 kh H3MepenH n HeraTHBa, BAHHioiijHe Ha onpeAeAeHHH 3Be3AHbix Be- 
. ahhhh, MoryT 6biTb CAeAyioujHMH : 

a) CMUHfiKa HiaiBieABHiHH m M3o6ipa2K£HiHe sbosaw (yic-TiaiioBKa H3o6paJKe- 

. hhh b HeHTpe 6AHKa), 

6) ouiH6Ka HaBeAeHHH Ha <Jioh, 

b) omH6Ka, Bbi3biBaeMaa H3 Mchchhcm naKaAa AaMnu, 

r) ornnOKa, BbiabiBaeMaa H3MeneHneM HyBCTBHTeAbHoc™ (pOTOSAeMeiiTa, 
a) oiuHOxa, Bbi3biBaeMaH HSMeneHHeM HyBCTBHTeAbHOCTH raAbBaHOMeTpa, 
e) ouiHGKa H3MeneHHH HyAH raAbBaHOMeTpa, 

>k) ornnOKa yeHTpHpoiiKH AnaipparM /li h /I2, 

3) OUIH6Ka (JlOKyCHpOBKH. 

EcAH oObCKTHB Oi OTIpOKyCHpOBaH XOpOIHo H eCAH npHHHTbl HeKOTOpbie 
Apyrne Mepw, CBH3aHHbie c iocthpobkoh npn6opa, to ouiH6Ka (a) aoAJKHa 
CBOAHTbca k nyAio, TaK KaK npn coBepmeHHo paBHOMepHofi haothocth cbcto- 
Boro noToxa BHyTpn noAHoro ceneHHH AnaipparMbi, hto HMeeT MecTO npH co- 
BepiueHHoii rocTHpoBKe npHgopa, orcneT raAbBaHOMeTpa He saBHCHT or hoao- 
,?KeHHH H3o6pa?KeHH}i b 6AHKe, ecAH, KonenHO, Bee pasAOJKeHHwe sepHa 
SMyAbCHH, OTHOCHIIJHeCH K AaHHOMy H3o6pa?KeHHIO, HaXOAHTCH BHyTpH 6AHKa. 

TeM ire MeHee Heo6xoAHMO cHHTaTbcn c oahhm TpyAHo yHHTbiBaeMbiM 
o6CTOHTeAbCTBOM. /^eAO B TOM, HTO AaJKe npn HAeaAbHO OAHOpOAHOM CBeTO- 
bom noTOKe h noAHOM noMemeHHH H3o6pa?KeHH5i b npeAeAax 6AHKa, otchct 
MOJKeT KOAeSaTbcn npn noABeaeHHH 3Be3Abi b pasubie MecTa ceneHHH noToxa. 

3to MOJKeT 6biTb o6ycAOBAeHO HeoAHopoAHocTbio h a6eppau,He5 ahh 3 o6beK- 

* 

THBa. B CBH3H c 9THM, Mbi BBeAH B npaKTHKy ) T CTaHOBKy 3Be3AH0T0 H3o6pa- 
HiCHHH b AHaipparMe opHeHTHpyjicb He no xpecTy HHTeg (xoth, kohchho, noc- 

AeAHHH CAyjKHAa aah HanaAbHOH OpneHTHpOBKH), a no MHHHMaAbHOMy 3Ha- 

HeHHio oT6poca Ha mxaAe, t. e. — otkaohchhh 3epxaAbu,a raAbBaHOMeTpa. 
/[encTBHTeAbHO, Aa?xe npn ycAOBHHX otahhhoh iocthpobkh bacmchtob, Aaro- 
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uiHx 6 ahk Ha HeraTHBe, oiuyuiaAHCb CAa6bie BapnauHH b oT6pocax h mojkho- 

DblAO BbIA3B AHBaTb HX MHHHMaAbHbie 3HaHeHHH. 

OuiH6Ka (6) MOJKeT noKaaaTbcn c nepBoro BSTAHAa BecbMa 3HaHHTeAb- 
HOH, h6o BHOAHe TOHHoe HaBeaeHHe i-ia TO Hie MecTo cf)0i;a n paKTHnecKn Heocy- 
UieCTBHMO, a CpOH 3aMCTH0 MeHHeTCH Ha nAaCTHHKe. Ho Mb! y>Ke TOBOpHAH a- 
nop^flKe npoHsBoacTBa otchctob Ha 3BC3Ay h (Jjoh, — o nopHflKe, KOTOpbifi, 
o6ecneHHBaeT yBepeHHbie pe3yAbTaTbi. 

To o6CTOHTeAbCTBO, HTO TOHHOCTb H3MepeHHH (|)0T0BH3yaAbHbIX BCAH* 
hhh 3aMeTHo 6oAbiue tohhocth H3MepeHHH (J)OTorpa(J)HHCCKHx bcahhhh, o6yc~ 
AOBAeHO h BAHHHHeM $0Ha. /(ame caMbie cAaSbie 3Be3Abi, He noflflaK>ui,HecH: 
({)OTOMeTpHHecKOMy H3MepeHKK), Ha (poTorpa^HHecKHx nAacTHHKax, ciiHMaB 
UIHXCH (pOKaAbHO, OCTaBAHAH OHeBHAHO CAeflbl Ha (}>OHe nAaCTHHKH. /iefi" 
CTBHTeAbHO, MbI 3aMeTHAH, HTO OIIlH6Ka H3MepeHHH IpOTOrpatpHHecKHX BeAH- 
hhh aah riAOUjaAefi, H3o6HAyioujHx CAa6biMH 3Be3AaMH, a hmchho b Mach- 
HOM flyTH, HeCKOAbKO BbILUe 06blHHOH. Bo3MO>KHO, HTO HMCHHO 9TO H CKa3a- 
AOC-b Ha AaHHbIX Ta6AHUbI IX (cm. HHHie), TAe XOTb H MOHIHO CHHTaTb, HTO c 
TOHKH 3peHHH TOHHOCTH H3MepeilHH BCC nAOUjaAH B OCHOBHOM OAHOpOAHbie, 
ko Bce-TaKH oiHH6Ka, cooTBeTCTByioiijaH nAOiir,aAHM HH3KHX raAaKTHHecKHX 
uiHpoT, HMeeT TeHAeHu^mo k neKOTOpoMy y bcahhchhio. Ha (poTOBH3yaAbHbix 
BeAHHHHax MbI H6 MOTAH saMeTHTb 3aBHCHM0CTH ojhh6kh H3MepeHHH OT ry- 
CTOTbl 3BC3AHOTO nOAH. 

B CBH31I C 3THM Hie MOHIHO J'ICa3aTb Ha B03MO>KH0CTb BAHHHHH ({JOHa, 
HOABepHteHHOrO HeKOTOpblM MCCTHblM ByaAHpOBaHHJIM no npliHHHe AOKaAbHO- 
ro ocBeuieHHH hoah hah, HaoSopoT, BCAeACTBHe OTHOCHTeAbHo noHHHieHHoro • 
OCBCUjeHHH. MbI HMeeM B BHAy BAHHHHe Ha OCBeU-JCHHe (pOTOIIAaCTHHOK AO- 
KaAbHbix o6pa30BaHHH Ha ne6e: Hpimx 3BC3AHbix Kyn hah tcmhmx TyMaiJHo 
CTeii. /(ante npocTofi CAynan peAyxijHH nAaCTHHKH co chHMKOM ynacTKOB 
Machhoto riyTK Ha ocHOBe CHHMKa CeBepHOH noAHpnoH o6AacTH ynte HMeei- 
B BHAy BAHHHHe pa3H0CTefl (J)OHa. B OAHHX CAyHaHX 3TO BAHHHHe MOJKeT 

6bITb MaAO, B ApyrHX HanpOTHB 3aMeTH0. Ho 3TO BAHHHHe AOAH4HO Bblpa- 

VKaTbCH B TOAbKO-HTO yKa3aHHOM CMbICAe. KpOMe TOTO, HTO MbI nOAMCTHAH 
CAa6yio TeHAeuynio ouih6kh k y bcahhchhio c yMeHbUieiiHeM raAaKTHHecKofi 
UlHpOTbl, MbI npOH3BeAH OCo6bie H3MepeHHH cneU,HaAbHO Bbl6paHHbIX 06 aS- 
CTefi. HaKOHeij, Mbi chhmhah h thkhc ynacTKH Machhoto Uym, rAe «npKHe» 
o6AacTH HepeAOBaAHCb c «TeMHbiMH» b npeAeAax oahoh h toh Hie nAa- 
CTHHKH, H OIHHSKy HOMepeHHH Mbi MOTAH HCCAeAOBaTb AAH COOTBeTCTBylO- 

ujhx MecT AaHHOH nAaCTHHKH (HeraTHBbi NsNe 2299, 2300, 2301, 2301,5, 
2302 h AP-). yKanieM, B KanecTBe npHMepa, hto Ha nepBbix HeTbipex HS ne- 
peHHCAeHHWX TyT HeraTHBOB 6bIAH npOHSBeAeHbl MHOTOKpaTHble H3MCpCHHH 
cpOHa (okoao 70 paa Ha Ka*AOM HeraTHBe, b pasnwx TOHKax AaHHoro, otho- 
CHTeAbHO He6oAbinoro ynacTKa). CpeAHee 3HaneHHe otkaohchhh OTCHeTa 
raAbBaHOMeTpa npn HaBeACHHH Ha $oh aah nAacTHHOK, 3KCnoHHpoBaHHbix a 
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<J)OTorpa(J)HHecKHx ,Aynax bo Mnoro3Be34Hwx ynacrKax, oxasaAocb BflBoe 
OOAbuie, neM b MaAOBBesfliibix ynacTKax. Meatfly 'reM aaji nAacTHHOK, 3Kcno~ 
HHpOBaHHbIX B CpOT0BH3y aAbHbIX AyHaX, 3T0T0 pa3AHHHfl He OKaaaAOCb hah 
bo bchkom cAynae oho lie 3aMeTiio h na OTcneTax He cKa3bmaeTCH. 3th H3Me- 
peHHJi 6wah npoH3BefleHM bo3mo?kho TiijaTeAbiio Hapsifly c napaAAeAbHbiMH 
H3MepeHHHMH — rah KOHTpOAa — (poiia b onpefleAeHHbrx, Bbi6paHHwx sapaHee 
TOHnax nAacTHHOK. OflHOBpeMeuHo aeAaAHCb otchctm h Ha 3Be3flHbie H3o6pa- 
HteHHfl. IIp H 3TOM CpeflHHe OTKAOHeHHH OTCHeTOB MHKpolpOTOMeTpa 0Ka33AHCI> 
yHie He CTOAb pa3HbIMH H HaXOflHAHCb B o6fljeM COOTBeTCTBHH c Te M, hto cica- 
3aH0 Bbliue O CpeflHeH 01HH6Ke H3MepeHHfI 3BC3flbI. 

Oimi6Ka (b) AerKo ycTpaHHMa, nocKOAbKv H3MeHeHHe iiaicaAa AaMnw 
KOHTpoAHpyeTCH h, BMecxe c TeM, OHa ne BeAHKa, Kai< 3 to noKaaaHo Bwine. 

OuiH6KaMH (r) h (#) mojkho npeHe6peHb, t. k- hct ocHOBaimfi CHHTaTb, 
HTO HyBCTBHTeAbHOCTb (pOTOSAeMeHTa HAH I’aAbBaHOMCTpa XOTb CKOAbKO-HH- 

6yftb aaMCTHo H3Men>ieTOE bo b p e m h h 3 m e p e h n a h e r a t h b a. 
FIpaBfla, H3BCCTHO, HTO HyBCTBHTeAbHOCTb CpOTOBAeMeHTa pearHpyeT Ha H3Me- 
HeHHH TeMnepaTypbi. HeKOTopwe aBTopw yKaabiBaioT Ha flOBOAbHo 6oAbmne 
3HaneHHH TCMnepaTypnoro KOSipipHijHeHTa rah cpoxoaAeMeHTOB h, b nacTHO- 
CTH~ CeAeHOBblX 196 J. Ho, H3BeCTH0 H TO, HTO B o6l!jeM H OCo6eiIHO B HHTep- 

BaAe TeMnepaTypbi —25° h34°C ceACHOBHH cpOToaAeMeHT o6Hapya<H- 

BaeT MeHbiuyK) saBHCHMoc.Tb ot TeMnepaTypbi no cpaBHeiiHio c ApyrHMH <po- 
T03AeMeiiTaMH [624, 1441. Hsahihhc roBopHTb o tom, hto b ycAOBHHx HameS 
o6pa6oTKH KOAe6aHH« TeMnepaTypbi 6mah CTOAb HC3HaHHTeAbHbi, hto hmh 
mojkho 6biAO h BOBce npeneCpenb. 

Ht 0 Kacae-rca p e 3 k h x nafleHHii HyBCTBirreAbHoCTii (poxosAeMeHTa, hto 
npOHCxoAHT wapeflKa, ohh cpaay npHBAeKaioT k ce6e iBHHMaHne h, CACflOBa- 
TeAbHo, Aerno o6iiapynsHBaiOTCH. 

Bmcctc c reM, noflo6nbie cpoxosAeMeiiTbi He cbo6oahm ct cBOHCTBa 

«yTOMA JleMOCTH» , HTO lipOHB AHCTCH B TOM, H t o HHTCHC HBHOCTb (pOTOTOKS 
o6ycAOBAHBaeTCH ne TOAbKo HHTencHBHOCTbio CBexa, naflaioujero Ha noBepx- 
HOCTb (J)OTG3 ACMeHTa, IIO H n p O ft O A IK H T e A b H O C T b IO OCBelgeHHH ftO 
H3MepeHHfl. «y TOMAHeMOCTb» He npOHBAHeTCH BOBce HAH nOHTH BOBCe, KOrfla 
ocBeineHHe cp0T03AeMCHTa HeipeAyeTGH c aaTMeHHCM. llpiHvieHiieMbin naMH na- 
pflflOK npH3B0ACTBa MHKpotJioTOMeTpHHecKHx H3MepeiiHH o6ecneHHBaeT h e- 
peflOBauHe ocBemenHa c saTeMHenneM .rio3TOMy mojkho CHHTaTb, hto 
ouih6kh «yTOMAaeMoc th» (poTosAeMeiiTa, He6oAbiiiHe caMH no ce6e, BOBce He 
flOAJKHbl CKa3bIBaTbCH Ha pesyAbTaTax HaiHHX H3MepeHHH. 

HaKOHeH, CeAeHOBbie (pOTOSAeMeHTbl OTAHHaiOTCH paBHOMepHOCTblO HyBCT- 
BHTeAbH0CTH no noBepxHocTH 158]. BnponeM, nocAe^Hee He motao npeflCTa- 
BHTb 4ah Hac oco6eiiHoro HHTepeca, t. k. 6ahk, npoxoflaujHH nepe3 fluaippar- 
Mw h 3KpaHHposanHb!H H3o6pajKeHHeM 3Be3flbi Ha neraTHBe, npoeKTHpyeTcn 
acerfla Ha oaho h to ace MecTO noBepxHocTH cpoTOSAeMeHxa. I7pH scex sthx. 

11. Ejojiji. A6acT. acxpoip. 06c.. M 12 
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paccyjKfleHHax Haflo HMeTb b bhaY, hto Bee xapaKTepHcTHKH (pOTOSAeMeHTOB, 

KOHeHHo, MeHHiOTca ot o6pa34a k o6pa3ijy > Ho, npH AHtJxpepeHHHaAbHbix H3- 
MepeHHHX, nOA06HbIX HaillHM, BCe 3TH HBAeHHH HHHT02KH0 CKa3bIBaK)TCH Ha 
pe 3 yAbTaTax. He CTpauiHo, nosTOMy, h to, hto oahh hah abb pa3a hbm npH- 

UIAOCb 3aMCHHTb (pOTOBAeMeHT. 

OuiH6Ka (e) MoaseT nrpaTb 3aMeTHyio poAb b CAynae mbamx otchctob, 
t. e. aah BecbMa hpkhx 3Be3A> MeAAeHHbie H3MeHeHHa HyAH raAbBaHOMeT- 
pa (t. e. oTcneTa npn 3 areMHeHHOM $OT03AeM6HTe) Hen36esKHbi Aaase npH ot- 
AHHHOM COCTOHHHH BKKyMyAHTOpOB, H30AHUHH, KOHTBKTOB H T. n. HaKOHeji, 
3<aK H3BeCTH0, HyAb raAbBaHOMeTpa MOJKeT MeHHTbCB noA bahhhhcm TeMnepa- 
Typw. Ho, Kax CKa3aH0, nopHAOK H3MepeHHH AeAaeT bo3mojkhmm Bee BpeMH 
jiepJKaTb noA KOHTpoAeM h KoppeKTHpoBaTj> noAOHteHHe HyAH Ha uiKaAe, 6Aa- 
roAapn neMy 3Ta ouiH6Ka ycTpaHHeTCH. 

H3MepeHHH BecbMa HyBCTBHTeAbHbl K HapyilieHHK) ueHTpnpOBKH AHa- 
<pparM h # 2 . Ho npH xopomeM coctohhhh h xopomen K>CTHpOBKe npn6o- 
pa HeT npHHHH, KOTopbie MorAH 6bi 3aMBTHo H HacTO HapyuiaTb B3aHMHyK> 
yeHTpnpoEKy AHacpparM. HecMOTpH Ha' 3 to, KaK cxasaHO, b npou,ecce H3Mepe- 
hhh Mbi CAeAHAH 3a xjeHTpHpoBKOH h, bo bchkom CAyHae, npoBepHAH ee nepeA 

H3MepeHHHMH H nOCAe HHX. 

HapymeHHH cpoKycnpoBKH TaHT B ce6e hctohhhkh ftoAbiunx omH6oK. 
OAHano, (poxycKpOBKa TaKjKe HaxoAHAacb noA nenpecTaHHbiM kohtpoacm bo 
B peMH H3MepenHH HeraTHBa. 

n P H H3MepeHHHX C aBTOMBTHHeCKOH (J)OKyCHpOBKOH, HeH3MeHH0CTb (pO- 

Kyca noAAep»HBaAacb aBTOMaTHnecKH. FlocAe Toro-me, KaK aBTOMaTHHecKan 
■ipoKycHpoBKa 6biAa oTBeprHyxa h H3MepenHn ihah c npHJKHMaHHeM k KOHycy 
■c6paTHOH, He 3MyAbC«0HH0H cTopoHbi HeraTHBa, HapymeHHH (poxyca MorAH 
B03HHKaTb AHIII6 3a CHeT H3MeHeHHH B TOAHJHHe (pOTOnAaCTHIIKH. Ho TBKHC 

M3MeHeHHH, bo bchkom CAyMae, B OlgyTHMblX pa3MepaX He MorAH HMeTb Me- 

CTa Ha cToAb MaAOH nAoujaAH HeraTHBa, KaK npn Haiura H3MepeHHHX — AP 
3-x rpaAycoB hah 5 caHTHMeTpoB- Ha HccAeAOBaiiHn A. B. Mapsosa 
1104] H3BCCTHO, HTO peaAbHaH ACCpOKyCHpOBKa, o6yCAOBACHHaH 3T0H npHHH- 
hoh npaKTHHecKn He nrpaeT poah aah CAynaes (poTOMeTpHH, noAo6Hbix Ha- 
uieMy. ITIpeABapHTeAbHo, nepeA HanaAOM H3MepeHHH, ycTaHOBHB (pOKyc no 
3 B e3Ae b cepeAHHe H3MepneMOH nAoujaAH, mm npoBOAHAH b noae apeHHH bch> 
nAOigaAb, noAAeHiaujyro H3MepeHHK>, cacah 3a TeM, mto6m (poxyc ocTaBaACH 
HeH3MeHHbiM no Been nAoigaAH. Anmb v6eAHBiiiHCb b btom, mm npHCTynaAH 
K H3MepeHHHM. TeM He MeHee, (poKycnpoBKy, Taxase KaK h ueHTpnpoBKy AHa- 
cpparM, mm npoBepHAH h b npoijecce H3MepeHHH. 

HaKOHeiJ, HaAO HMeTb B BHAy, hto BAHHHHe BCfcX nepeHHCAeHHbIX OIHH- 
€oK Ha OTCHeT MHKpOtpOTOMeTpa 3HaHHTeAbH0 MeHbllie, HeM Ha Ot 6 P OC raAb- 
BaHOMeTpa. ^pyrHMH cAOBaMH, HMen acao c othouibhhhmh OTcneTa raAbBano- 
MeTpa Ha 3Be3Ay k oTcneTy Ha cpoH, mm SHaHHTeAbHo coKpaujaeM BAHHHHe ne» 
peHHCAeHHbIX 3(J)(J)eKTOB Ha KOHeHHble peayAbTaTbl HSMepeHHH. 
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3flecb me CAeayeT ynoMjmyTb erne o flsyx Apyrnx HCTOHHHKax ouih 6 ok. 

1 lepBblH H3 HHX BBKAIOHaeTCH B HeBepHbIX OTOJKfleCTBAeHHfllX 3Be3fl. OflHaKO, 

TiijaTeAbHoe cpaBHeHHe noAji nAacTHHKH c paGonefi KapTog, a TaKJKe h noB- 
TcpHoe h neaaBHCHMoe H3Mepenne toh Hie nAacTHHKH yMeiibiuaioT BepoHT- 
HOCTb B03HHKH0BeHHH OIHhGoK OTOJKfleCTBAeHHfl. HaKOHeiJ, Ka3aA0Cb 6bl, HTO 
'OIIIHGkH H3MepeHHH MOryT BOSHHKaTb nofl BAHAHHeM H3o6pa>KeHHH 3BC3A, 

-coceflHWx h BecbMa 6 ah3Kh x k H3MepaeMbiM. Mbi npoBeAH pa^ oribiTOB c 
yeAbK) BbIHCHHTb HaAHHHe nOflo6HbIX OIUH60K. OnbITbl 3aKAK>HaAHCb B TOM, 

HTO Mbi cpOTorpacpHpoBaAH HeKOTopyio o6AacTb, 6oraTyio 3Be3AaMH na oahoh 
nAacTHHKe h, bcaca 3a TeM, Ty Hie oGAac'Tb — Ha flpyroH, ho ABaaiAbi nocAe- 
AOBaTeAbHO, HeCKOAbKO CABHTaA ITAaCTHHKy no OTHOmeHHIO K OIlTHHeCKOH OCH. 

Bee Tpn 3Kcno3HijHH h, bo BCHKOM CAynae — nepBaa h BToparr, 6 mah CTporo , 

OflHHaKOBW. nAacTHHKH npOHBAHAHCb BMeCTe. OoCAe 3TOTO Ha BTOpofi riAac- 
THHKe HaXOflHAHCb 3Be3AbI, KOTOpbie HMeAH OKOAO Ce6a «CnyTHHKOB» B BHAe 
H3o6pa/KeHHH Kaitux-AHtlo 3Be3A, noAyneHHbix npn nocAeAHeg BKcnoaHuiiH. 

1 aKHe ases^bi npoMepaAHCb icax na nepBofi nAacTHHKe, rAe ohh 6 mah cbo- 
6 °flHbI 01 BAHHHHH COCCAHHx H306pa?KeHHH, TaK H Ha BTopog nAacTHHKe, 
rfle BecbMa 6AH3Koe pacnoAOHienne coceAHero H3o6paaseHHH motao bahhti> 

Ha OTcneT MHKpocJ)OTOMeTpa. MHoroKpaTHbie onbiTbi noKasaAH, hto noAo6noe 
• BAHaHHe ^npaitTHHecKH tie HMeeT MecTa. Kohshho, TaKHMK onwTaMii TpyAHO 
BbiaBHTb, ohcbhaho, He6oAbnryio oiundKy bahahhh coceAHero H3o6pajKeHHH, 

■HMea B BHAy, hto H3MeHeHHe np03paHH0CTH npn AByx nepBbix chhmkbx, hgh 3- 
SeiKHoe yBCAHHeime ByaAH na BTopog nAacTHHKe h t. n. MoryT «cMa3aTb» 

JiasBaHHbifi 3(pcJ)eKT. Ho onbrrw y6eAHAH Hac, ht 0 ecAH btot acp^eKT h hmcct 
MeCTO, To OH OHeHb MaA H HpaKTHHeCKH He BAHHeT Ha H3MepeHHH. BnponeM, 

STO H CACAOliaAO 0?KHAaTb, BBHAy Toro, HTO B HanieM MHKpO(pOTOMeTpe pac- 
CBCT yOHpaCTCH. 

SaiweTHM, hto KOAHHecrBenHaa Tecpua MHKpocpoTOMeTpa pa3pa6aTHBa- 
Aacb CwpcoM h Poccom 1855, 7771. CpopMyAa, BbipajKaioujaJi bahahhc 
paccpoKycHpoBKH na ouiadKy (pOTOMerpiiHCCKoro HSMepenHa cocTaBAeHa M. A. 

B a m a k h a 3 e 1.38], Ho, HanGoAee (pyHAaMeHTaAbHoe iiccAefloBanne Bon- 
poea o tohhocth h npaBHAbHocTH upoMepa acTpocpoTorpaMM h nocTpoenne 
'reopHH MHKpo$OTOMe'rpa, b ijeAOM, npHHaAAejKHT A ,B. MapKOBy M04J 1 . 

1 9to HccaeAOBaHiie A. B. M a p k o b a, OTAHnaiomeecH iioahotoh h o6ctoh- 
leAbHOCTbso h BBOAmnee iiOBbie npneMbi (pOTOMeTpHpoBaHaa HeSecHbix oS'beKTOB, 
noflHHMaeT Ha HOByio CTynenb bcio Teoprno h npaKTHicy npoMepa acTpocpoTOMeipHne- 
ckhx HerawiBOB. B iigm o6ocHOBani>i npneMbi ycKopeiiHH h yTonneHHH npoMepa cboTO- 
rpacpHHecKOH spicocTii H3o6pa)Kem»t Ha HeraraBe. npn stom Han6oAee toaho ccbop- 
MyjinpoBaiibi TpeooBamm, co6A!OAenne KOTopbix MoweT ogycAOBHTb iiyacuyio toh- 
HOCTb MHKpotpoTOMeTpHHecKHX HMMepeiiMH. B HCCAeflOBaHHH BCKpbiTbi ohihSkh sapy- 
oesKHbix HccAeflOBaTejieft, npoHCxoAHBiuiie H3-3a npei-ie6pe;Kei-iHH BAHHHHeM pacceni-r- 
noro CBeTa hah neTOHiiocTbio, BbiabmaeMofi neyneTOM KpaeBoro acpipeKTa. B ne.iioM, 

HccAeAOBaHHe A. B. MapKOBa CBi-iAe'reAbCTByeT o 3HanHTeAbHbix ycnexax coseT- 
CKO a HayKH B ACJie pa3BHTHH npaKTHKH II 'reopHH MHKpO(|)OTOMeTpHHeCKHX H3MepeHHH 
HpoTorpaipHHecKHX H3o6paHceHHH HeSeciibix oSTieKTOB. 
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1 254 rjiaBa BTopan ■_ 

KaKOBa *e B KOIieHHOM HTOre TOHHOCTb HaiHHX H3MepeHHH Ha o6T>eKTHB~ 
HOM MHKpO<J)OTOMeTpe? 9Ty TOHHOCTb MOJKHO oxapaKTepHsoBaTb BepOHTHOH 
ouih 6 koh oahoto onpeAeAeHHn bcahhhhw 3Be3flbi no Ab>’m hah HecKOAbKiiM 
noBTopHMM H3MepeHHHM oahoto h Toro me HeraTHBa. PIoa BepoaraoH ohjho- 
koh mw pa3yMeeM 3flecb BeAHHHHy, onpefleAHeMyio no (JjopMyAe: 

SIAI 

p= + 0.43 — — - * 

P “ (»-l) 

rfle 3 | A| — cyMMa a 6 coAK>THbix sHaneHHH pasHocTen MemAy W'mb SHane- 
hhbmh onpefleAaeMOH bcahhhhw, n — hhcao 3 Be 3 A. Bee HeraTHBw, BoiueAmiie 
b Haiuy o 6 pa 6 oTKy, npoMepeHbi Hawn no ABa paaa, a MHorue h no HecKOAbKo- 
paa — co cnenwaAbHOH yeAbio bhbccth BepoaTHyro ouihSkv oahoto H 3 Mepe- 
hhb. TaKHM ofipaaoM, 3' nac o 6 pa 30 B 3 ACH SoAbuion MaTepnaA, H 3 KOToporo 
3 Ta BeAHHHHa noAvnaeTCa c VBepeHHOCTbio. C>AHaKO, oHa HecKOAbKo pasAHHna 
n AH (j)OTOrpa(J>HMeCKHX H (pOTOBH 3 yaAbHbIX HeraTHBOB. 9t0 o 6 yCAOBACHO Becb- 
Ma 33 MeTHb!M pa 3 AHHneM B xapaKTepe H 3 o 6 paaieHHH 3 Be 3 A Ha 3thx HeraTH- 
Bax, B CHAV XpOMaTHHeCKrfx CBOHCTB 06'beKTHBa. IlpH 3 TOM, (J)OTOBH 3 yaAb- 

Hbie H3o6paateHHfl H3Mep«K)TCH Aymne, t. e- ohh hmck>t Menbiuyio ouiH6Ky 
H3MepeHHH, mcm (poTorpatJwnecKHe H3o6pa>KeHHH. FlepBbie no cBoeMy BHAy 
HanoMHHaiOT noHTH BHecpoKaAbHbie H3o6pa>KeHHH, npeACTaBABB co 66 h noiTHi 
npaBHAbHbie, oahopoaho 3anepHeHHb!e AHcnooSpasHbie H3o6pa»:eHHB. Y bto- 
pbix >«e — 6oAee pe3KHe, nenpaBHAbHbie onepTaHHH. 

3HaneHHe BepoBTHofi ouih 6 kh onpeAeAeHHH (poTorpacjjHnecKoii BeAHHHHbi . 
no HecKOAbKHM noBTopHbiM H3MepeHHBM OAHoro h Toro me HeraTHBa 0Ka3a-- 
AOCb paBHbIM ± 0.04. JIaH (J)OTOBH3VaAbHbIX BeAHHHH 3Ta OUIH6Ka paBHa 
+ 0.03- 9th BeAHHHHbl BbIHHCAeHbl Ha OCHOBe BeCbMa MHOrOHHCAeHHbIX ASH- 
HbIX, nOSBOAHBUIHX HAM BMeCTe C T£:M npOCAeAHTb BepOHTHyK. 3aBHCHM0CTb HX 

OT npKOCTH HAH ijBeTa 3Be3A. . 

CooTBeTCTByioujHe AaHiHbie npHBOACHbt b Ta6AHyax villa h VIllo. liep- 
B aa H3 hhx npeAcrasAHeT saBHCHMOCTb BepoBTHon ouih 6 kh H3MepeHHB ot (JBeTa 
3BC3Abi (apryMeHTOM ra6A]in bi caJjokht cpeAHHH noK33aTeAb UBcra 3B€3A ) . Aab 
foTorpatpHHecKHx h ^>0T0BH3ya AbHbix H3o6pa?KeHHH. B cKo6Kax yKa3aHo koah- 
necTBo 3®e3A. ynacTByiouiHX b AaHHWx H3MepeH«Bx. 


Ta6AHua Villa 


Ilonas. HB. 

0.00 

0.30 

0*.60 

0.90 

1.20 

1.60 

Jinn cf)OTorp. BeA. 

Jin H $OTOBH3. BeA. 

+ 0.042 
(115) 
0.031 
(110) 

0.041 

(150) 

0.030 

045) 

0.039 

(165) 

0.029 

(165) 

0.040 

(1601 

0.029 

(170) 

0.039 

(170) 

0032 

(165) 

0.041 

(130) 

0.030 

(130) 


Bo BTOpOH Ta6AHue apryMeHTOM CAyiKHT cpeAHBB 3 Be 3 A«aB BeAHHMMa.. 
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MeTGflHKa onpeflejieHHH uneTOBbix noKa3aTejTeft 165 


3aBHCHMOCTb BepOHTHOft 0 £IIh6kH OT yBCTa He Ha6AK>AaeTCfl. 3aT0 M03K- 
■HO nOAMeTHTb HeOoAbEUOH 3t[)(f)eKT apKOCTH; HpKHe* 3Be3 Abl H3MepHtOTCH C He- 
‘CKOAbKO MCHbUiek TOHHOCTbK). 3 toT pe3VAbTaT, nOHHTHO, HSAb3H CHHTdTb He~ 

' CSKHAaHHbIM. 


Ta6/inna V1II6 


3b. b en- 

10.5 

; n.o 

11.5 

I 12.0 

12.5 

13.0 

Jinn cfiOTorp. Ben. 

- 1 - 0.043 

1 0 042 

0.040 

0.038 

0.039 

0.039 


( 105 ) 

( 125 ) 

( 160 ) 

( 175 ) 

( 155 ) 

(150) 

Jinn 4>otobh 3. Ben. 

0.031 

0.031 

0.031 

0.029 

0.030 

0.029 


( 100 ) 

(M 0 ) 

( 165 ) 

( 175 ) 

(160) 

(! 55 ) 


Ho b oCigeM, KaK BHflHo, ouiH6Ka H3MepeHHH y nac HeBeAHKa. B #aAb- 
HeHUIeM MbI yBHAHM, HTO OHA HaCTOAbKO MAA3 no CpaBHCHHHD c OIHh6kOH 
onpeAeAeHHH no HecKOAbKHM HeraTHBaM, hto, nomaAyH, AOCTaTOHHo 6 mao 6 m 
-oahoh (JjOTOMeTpHnecKOH o6pa6oTKH KamAoro HeraTHBa. Tew He MeHee, mm He 
OrpaHHHHBaAHCb AHIHb OAHKM HSMepeHHeM HeraTHBOB, XOTH 6bl TOAbKO H3-3a 
roro, hto noBTopHbie H3MepeHHji OAHoro h Toro me HeraTHBa cnoco6cTByiOT 
yMeHbmeHHK) ouih6kh OTomAecTBAeHHH, c KOTopofi TaK>Ke npnxoAHTCH chh- 
TaTbCH. 

BeAHHHHa ouih6kh H3MepeHHH OKasaxacb 3aBHCHiijeH ot copTa HAacTHH- 
KH, HTO BnOAHe HOHHTHO, h6o pa3Hble copTa HAaCTHHOK xapaKTepH3yioTCH 
, paaHbiMH haothoctamh cpoHa. ,Z(ah nAacTHHOK AcTpa IX hah AaJKe Ar(})a 
- AcTpo oniHGKa HBMepeHHH oKaaaAacb naH6oAbmeH. FIosTOMy oneBHAHo, hto 
CA eAyeT CTpeMHTbCH K IIOAb30BaHiHIO TaKHMH IIAaCTHHKaMH, KOTOpbie OTAHHa- 
IOTCH He TOAbKO paBHOMepHMM, HO H CAa6bIM (J)OHOM. 

3 acAyH 4 HBaeT 6 brrb OTMenennbiM, ht 0 ecAH oTBAenbcn ot P33ahhhh b 
copTax nAacTHHOK h paccMaTpHBarb oihh6kh H 3 MepeHHH y Hac aah Bcex ripn- 
MCHeHHblX nAacTHHOK B CpeAHeM, TO OKa 3 bIBaeTCH, HTO OHa OCTaeTCH nOHTH 
HeH 3 MeHHOH aah Bcex HccAeAOBaHHbix nAoigaAefi, hto yKa 3 biBaeT Ha to, hto 
1 BCe H 3 MepeHHH BbinOAHeHbl B o 6 l!jeM B OAHHaKOBbIX yCAOBHHX, C OAHHaKOBOH 
•TOHHocTbio. HHiKecAeAyroiyaH Ta 6 AH^ IX HAAiocTpHpyeT CKasaHHoe. B Heii 
•npHBOAHTCH AAH OTAeAbHbIX IlAOIIjaAeH 3 HaHeHHH BepOHTHOH OHIH 6 KH onpe- 
..ASAeHHH noKa 3 aTeAH !JBeTa no AByM H 3 MepeHHHM oahoh h toh Hie 

napbi HeraTHBOB. IIohhtho, hto 3th BeAHHHHbi HecKOAbKo 6oAbme npHBeAen- 
HblX Bblllie- 

TaKHM o 6 pa 30 M, BepoHTHan omn 6 Ka onpeAeAeHHH noKa 3 aTeAH ^eTa no 
rfSByM H 3 MepeHHHM oahoh h toh me napbi HeraTHBOB paBHa + 0 Hi . 05 . 
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■j f g fjiaBa BTopan 
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§10. IIoCTpOeHHe xapaKTepHCTHHeCKHX KpHBMX H BHBOJ 3BC3AHMX BCAHHHRv 

Kan yme ynoMHHyTo, aah nocTpoeHHs xapaKTepHCTHiecKHX (peayKijHOH- 
Hblx) KpHBblX, CAyJKaiHHX flAH BbIBOfla 3BC3AHWX BeAHHHH, MbI n0Ab30BaAHCb 
3Be3flaMH CeBepHOH nOAHpHOH nOCAeflOBaTeAbHOCTH (Cnn), KOTOpbie CpOTO- 

rpa^)HpOBaAHCb, npOHBA BAHCb H H3MepKAHCb B yCAOBHHX, TOiKfleCTBeHHbIX C 
VCAOBHHMH HAaCTHHOK HCCAeflyeMbIX riAOIJiafleH (nK). 

cnn H riK (JxyrorpatpHpoBaAHCb B 6oAbiuHHCTBe cAynaeB Ha HAacraHKax 
9X 12' CM, BbipeaaHHbIX H3 OflliOH 60AbUIOH riAaCTHHKH 18X24 CM. Ecah Hie 

HCHOAbSOBaAHCb TIAaCTHHKH MeHbUIHX (pHpMeHIIbIX pa3MepOB, TO BO BCHKOM' 

CAynae, 6paAHCb nAacTHHKH H3 oahoh h toh JKe kopo6kh. Mojkho 6wao 6bi cpo- 
TorpatpHpoBaTb Cnn h nK aa oahoh h toh >Ke HAacxHHKe, K ai< bto Hepe^KO 
npaKTHKyeTCB. Ho, b tbrom CAynae, BO-nepBbix, boshhkah 6bi 3aTpyflHeHHH 
B OTOHtaeCTBAeHHH 3Be3fl, OCo6eHHO, flAH nAOIH,aAeH, SoraTbIX 3Be3flaMH 
okoao raAaKTHHecKoro xpyra. Bo-BTopwx, noAyneHHe H3o6pa>KeHHH BBesfl no* 

AflpHOH nOCAeflOBaTeAbHOCTH flAH Ka/KflOTO CHHMKa nAOHjaAH 3aHHAO 6bl 
oqeHb MHoro BpeMeHH h, B-TpeTbHx, TaKOH cnoco6 MOT 6bi Bbi3BaTb cHCTeMa-- 
THHecKHe oluh6kh, o6ycAOBAeHHbie hbachhhmh «npe#BapHTeAbHOH 3acBeTKH»®« 
KpoMe nocACflHero scpcpeKra, npn HafiAiofleHHHX b TaKOM nopaAKe, MoryT oKa- 
3aTb HenpHHTHOe BAHHHHe npHBOflHHJHe K OIIjyTHMbIM OIUH6Ka M H flpyTHe HB- 
AeiiHH, nanpHMep — aeficTBue baa)KHOcth. Oho, ohcbhaho, npoaBAaeTca b 
TOM, HTO CHAbHO nOHHJKaeTCH HyBCTBHTeAbHOCTb (J)OTOnAaCTHHKH B nepBbie MH*- 

HyTbl ^KC^03H^HH [833], 

npaBfla, nocAeflHHe aBAenna mojkho 6wao 6bi ycTpaHHTb yflBoeHHeM 
chhmkob, foTorpacpHpya b o6paTHbix nocAeflOBaTeAbHOCTHx: Cnn-nK h nK— 
cnn, ho Bpaa AH 6biAO 6 m onpaBflaHo TaKoe yAAHHeHHe BpeMeHH aah Ha- 
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MeTOflHKa onpe/(ejieHHH n; 8 eT 0 Bbix noKa3aTeJieft 16? 

KoriAeMHH MaTepHaAa, TeM 6oAee, mto HcnoAb3yeMbie hamh annapaTypa h (po~ 
TOnAaCTHHKH Tpe 6 oBaAH flOBOAbHO npoflOAJKHTeAbHbIX 3KCn03H^H — £0 40 H 
60 MHHyT — aah flocTHJKeHHa JKeAaeiworo npe^eAa bcahmhh (13.3 3B. BeA.). 
BnponeM, 3 th coo 6 pa>KeHHH 6 mah npoBepeHbi naMH h onwTHbiM nyTeM. /(a a 
IlK 29, KpoMe HeraTHBOB, Bomefliunx b ocHOBirwe H3MepeHHH, mm noxynHAH 
CHHMKH C OflHOBpeMeHHbIMH H306pa»teHHHMH 3Be3fl rioAHpHOH nOCABAOBaTeAbHO- 

cth. no o 6 pa 6 oTKe 0 Ka 3 aA 0 Cb, mto OTKAOHeHHH BHaMeHHH noKa3aTeAeii ijBeTa, 
BbiBe^eHHbix ns 3TOH napw, ot cpeflHHX 3HaHeHHH, noAyMeHHbix no BceM Hera- 
THBaM, He OTAHMalOTCH OT COOTBeTCTBylOIl$Hx OTKAOHeHHH, B3HTMX AAfl AJ 060 H 
4 pyroH napw HeraTHBOB- Ho BMecTe c TeM 3aMeTH0 B03pacTai0T omH 6 KH 
oTOJKflecTBAeHHH 3Be3A. 9 th nocAe,a,HHe na.AU. 3HaTb o ce 6 e fla>Ke b OTHorne- 
hhh IlK 29, oTAHHaioJueHCH MaAbiM hhcaom 3Be3A ( raAaKTHHecKafl iimpoTa 
+ 50°), HecoMneHno, mto aah IlAOiijafleH 6 oAee hh 3 khx raAaKTHMecKHx urn- 
Pot ohh OKaaaAHcb 6 w necbMa 3aiweTHbiMH h, 6 oAee Toro, bo mhothx CAynaiix 
6 wao 6 m npaKTHMecKH oneHb 3aTpy/tHHTeAbiio o 6 pa 6 aTbiBaTb TaKHe HeraTHBW. 
Ha HeraTHBaX floAMpHOH o 6 AaCTH H3MepflAHCb 3Be3flbI IloCAeflOBaTeAb- 

hocth JMbJsfo 8 — 24,6 ?- — \2r M 4s ^ 6 -f. SnaneHHH hx tpoTorpaipHHecKHX h 

(pOTOBH3ya AbHbIX BeAHMHH 6 bIAH P3HTbT, B OCHOBHOM, M3 ny 6 AHKa^H Me}KAy' 

HapoflHoro ac.TpoHOMHHecKoro com a a ] 1 030, 836], ho 6 mam yMTciibi h to no- 
npaBKH, KOTopbie ony 6 AHKOBanbi nocAe 1922 rofla [8421. B 1945 roAy noiiBH- 
Aacb pa 6 oxa Cnpoa h /[ * o h h e p, coAepHiaigaa pe 3 yAbTaTbi hoboh 
peBH 3 HH yBeTOBbix noKa 3 aTeAe 5 n CeBepHofi noAapHOH nocAeflOBaTeAbHocrn 
[853], Xotm ljBeToBaa CHCTeMa b o 6 iJieM ocTaeTca Ta Hie, HiweiOTCH HeKoropbie 
nonpaBKH k ijBeTaM 3Be3A b npefleAax 9.2-— 13-3 3B. BeAHMHHbi. 9 thmh no- 
npaBKaMH mw yate He motah B0cn0Ab30BaTbCH, k TOMy ?Ke ohh oneHb MaAbt 

(fi npefleAaX GABOS H flByX ,COTbIX 3B. BeAHMHHbi). 

EcaH HCKAIOMHTb 3Be3flbI N 2 N 2 8 H 9, BCe OCTaAbHbie H 3 nepeMHCAeHHbJX 
3se3fl HaxoflHTCn b oupyHiHOCTH c ^HaMeTpoM MeHee oahoto rpaAyca, BHyTpn 
KOTopoii Ha BbicoTe FIoAioca, naA toph3ohtom b A 6 acTyiwaHH, nonpaBKH 3a 
aTMoetpepnoe 0 CAa 6 AenHe BecbMa He 3 HanHTeAbHo pa3AHMaiOTCH lweJKAy co 6 oh, 
B 3aBHCHMOCTH OT pa3HOCTH B 3eHHTHbIX paCCTOHHHHX. EloBTOMy 3TH nonpaB- 
KH He 6 bIAH VMTeHbl. 

llonpaBKH 3a onui 6 Ky noAH npHHHivsaAHCb bo BHHMaHHe. 
noAapiibie chhmkh HBMepHAHcb ABajKAbi — nepeA H3MepeHHeM HeraTHBa 
riAoujaAH h nocAe Hero. H3MepeHHe HeraTHBOB FIoahphoh nocAe AOBaTeAbHo— 
cth ABajKAbi b TaKOM nopHAKe HMeeT to npeH.MymecTBO, mto, BO-nepBbix,' no- 
AynaiOTCH 6 oAee yBepeHHbie cpeAHHe 3HaneHHH E, a BO-BTopwx, nonyrao ocy- 
UjeCTBAHeTCH o 6 lgHH KOHTpOAb H3MepeHHH. XapaKTepHCTHMeCKHe KpHBbie. 
(m, E) CTpOHAHCb no epeAHHM 3HaHeHHHM E, nOAyneHHblM H3 AByX H 3 MepeHHH* 
b MacuiTa 6 e 0-2 3B. BeAHMHHbi (no och a 6 cn,Hcc) h 40 cahhhu, oTCMeTa mhk- 
poipOTOMeTpa (no och opAHHar) b oahom caHTHMeTpe. KpHBbie noAynaAHCb 
BnOAHe 3 ’BepeHHbIMH; paCCeHHHe TOMeK HC3HaHHTeAbH0 ! , OCo 6 eHHO AAH 
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<J)OTOBH3yaAbHbIX BeAHHHH. B KaHeCTBe HAAIOCTpaU.HH npHBeaCM HepTOK 6, 
rae npeflcraBAenbi ase peayKijHOHHbie KpHBbie C w 4> r ' ^0 H KOTopwe 

mojkho paccMaTpjiBaTb kbk THnn^Hbie (HeraTHBbi NeNL> 825 a h 826 a). 

npHBeaeHHble KpHBbie OTHOCHTCfl K H3MepeHHHM B o6bIHHO HCHOAb3ye- 
Mofi HaMH «pa6oieH» anaipparMe. KpHBan aAH (poTorpaipHqecKHX bcahhhh 
nocTpoeHa no 3Be3aaM, noKa3aTeAn lJBeTa Koropwx npeHMyinecTBeHHo He 



HepTejK 6 

npeBOCXOaaT 0.5 3B. BeAHMHKbl; AHUIb naTb 3Be3a HMeiOT noKa3aTeAH HBexa 
b npeaeAax ot 0-5 ao 0.7 h oana HeMHoro 6oAee 0.8 3B. BeAHHHHbi. 

KpacHbie 3Be3abi NeNe 6 r — 12 r (noKa3aTeAH u,BeTa 6oAee 1.0 3B. 
BeAHHHHbi) pacnoAaraiOTCH OTaeAbHo n rah cAynan cpoTorpacftHHecKHx Be- 
AHHHH OHH 06pa3yiOT HeKOTOpyiO «BeTBb» OCHOBHOH KpHBOH. 3 tH 3Be3aW 
HaHeceHbi Ha nepTe^Ke b BHae KpyiKKOB. K hhm Mbi BepHeMCH HH?Ke b 
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MeTOflinca onpeaenemiH queroBHX noKasaTenefi 169 

<CBH 3 H C BOnpOCOM 06 ypaBHGHHH UBeTa. FIoKa IKe MbI He 6 yacm 'npHHHMaTb 
HX BO BHHMaHHe. 

HHTepeCHO paCCMOTpeTb KOAHHeCTBeHHbie XapaKTepHCTHICH 3THX KpH" 
Bbix, KaK ohh npeflCTaBAeHw b CAeflyioujefi TaSAHije X, rse, Hapnay co 3Ha- 
■MenHHMH E h m» flanw HHCAa -i, BbipaMtaroiune npnpocT BeAHHHHbl, cootbct 
CTBylOUJHH npHpOCTy E B 40 eAHHHU. 

Aerno ycMOTpeTb, hto 3 Be3Anwe BeAHHHHbl onpeAeABJOTCB snoAHe yse- 
jpeHHo a HHTepBaAe ot 9.4 ao 13.5 b CAynae fpoTorpaipHHecKHx h ot 9.2 ao 

12.7 3 B BeAHHHHbl, B CAyHae (})OTOBH 3 yaAbHbIX BeAHHHH, TAe peAyKyHOH- 
Jlble KpHBbie riOHTH ripHMOAHHeHHbl. 3 a 3 THMH FipeACAaMH, T. e- AAH OHeHb 
IHpKHX H OHeHb CAa 6 bIX 3 Be 3 A, peA>’KUHOHHble KpHBbie OHeHb nOAOFH H npir- 
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jpOCT BeAHHHH BeAHK, TOHHOCTb OnpeAeAeHHH, COOTBeTCTBeHHO, MeHbllie. Bo- 
I «'6llje, HHTepBaA BeAHHHH, KOTOpblH MOJKHO OXB3THTb HaAeHSHbIMH H3Mepe- 

hhhmh b oahoh AHaipparivie, paBeH okoao 3.5 3B. BeA. CpoTorpatpHHecKaa pe- 
AyKyHOHHan KpHBan HecKOAbKo noAonse (poTOBHsyaAbHoly ripHHHHa stofo 
3aKAK)MaeTcn b pasAHHHOM xapaKTepe H3o6pa?KeHHH 3 bc3a b (poTorpacpHHe- 
CKHX ;H ([) O TOB H 3V a A b H bl X AV'iaX. 

Fl0Ab3yBCb peAyKH,HOHHbIMH KpHBbIMH (ill; B), AerKO IIOAyHaTb 3HaHeHHH 
3Be3AHbIX BeAHHHH flAfl HCCAeAyeMbIX 3Be3A Ha OCHOBaHHH COOTBeTCTByiO- 
xljhx hm OTcneTOB E 1 . OAHaKO, pa3yMeeTCH, hto noxynaeMbie thkhm o6pa- 
3om BeAHHHHbl Tpe6yK>T HcnpaBAeHHn 3a omn6Ky noAH h sa pa3HocTb b 3e- 
HHTHblX paCCTOHHHHX, COOTBeTCTByiOIIJHX BbICOTe IloAIOca K BbICOTe HCCAe- 

1 fljiH yfloScTBa BMHHCJieHHH, 3 HaHeiiHH E lie cmHViajmch iienocpeACTBeHHo c Kpn- 
bwx, a 6pa.nncb hb TaSjmu; OTcneTOB h BejiHHrm, 3 apanee cocTaBJieiiHwx no kphbbim 
sb VA06110H ajih noJib 30 BamiH cpopivie. 
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170 rjiaBa BTopan 

« 

AyeMofi o6AacTH HaA ropnaoHTOM u momcht $OTorpa$HpoBaHHH. B CAynae 
(J)OTorpacj)H’«ecKHx bcahhhh hco6xoahmo 6wao bboahtb Taxsxe xoppexyHH> 
aa yBeT, a b HexoTopbix CAynanx nonpaBxy aah npHBeseHHH onpefleAeHHH 
Ha IlAaCTHHKaX pa3HbIX COpTOB K OAHOMy H3B6CTH0My copTy. 

O IB H 6 K a nOAH HAH 3 (j) (}) e X T paCCTOHHHH OT OHTHHeCKO- 
ro yeHTpa TaHT b ce6e bo3mo>khocth B03HHKHOBeHHH BecbMa 3aMeTHbix norpemuo- 
cTefi b onpeneAeHHHx, noAo6Hbix HaiHHM. Ilo Mepe yAaAeHHH ot onTHHecxoH och, 
KaK H3BeCTH0, paCTCT 3(|Kl)eKT XOMbl. B CBH3H C 3THM CBeT 3Be3flbI, npH o6pa30- 
Ba'HHH H3o6pa>xeHHH Ha riAacTHHKe, pacnpeAeAaeTCa Ha noBepxHOCTH $oto- 
nAaCTHHKH, KOTOpan TeM 6oAbUie, HeM 6oAbIIie AaHHblH 3AeMeHT nOBepXHO- 
cth yflaAeH ot onTHHecxoro yeHTpa. CAeAOBaTeAbHO, mchhctch xoHyeHTpayHH 
cBeTa, t. e. MeHHerca nAOTHOCTb H3o6pa>xeHHH, yMeHbmancb c yAaAeHHeM 
ot onTHHecKoro yeHTpa. B KOHye KOHyoB mchhctch koahhcctbo pa3A0>KHB- 
iuhxch aepeH. Kohchho, cpopMa h pa3Mep H3o6pa»:eHHH Taxixe npeTepneBa* 
fOT H3MCHeHHH. MoKfly TeM B MHXpO(J)OTOMeTpe HpHMeHHeMOrO H3MH THna! 
H3MepHeTCH noAHoe norAoiyeHHe CBeTa b 3bc3Ahom H3o6pajKeHHH, t. e. aa 
peayAbTaT H3MepeHHx OAHOBpeMeHHO bahhiot xax nAOTHOCTb, Tax h AHaMeTp- 
H3o6pa>KeHHH. KorAa mm HMeeM acao c BecbMa CAa6biMH 3Be3AaMH, to b 
3Be3AHbIX H3o6pa?KeHHHX paSAHHHMbl OTAeAbHbie pa3AO>KeHHbie 3epHa 
SMyAbCHH H norAOlgeHHe B HHX, T. e. OTCHeT MHKpOCpOTOMeTpa He 33BHCHT or 
<J) O P M bl H3o6pa>KeHHH. 3 tHm H oObHCHHeTCH AOCTOHHCTBO Hauiero MHKpO- 
(poTOMeTpa, H3 KOToporo CAeAyeT, hto Ha hcm bo3moh:ho H3MepHTb h TaKHe 
H3o6pa>KeHHH, KOTOpbie HCKaMKeHbl KOMOH, aCTHTMaTH3MOM H APyTHMH 1IO- 
Ao6hwmh hbachhhmh. C ApyroH cToponw, b cAynae npxHx 3Be3A, t. e. nAOT- 
libix H3o6pa?K£HHH, 3epHa BMVAbcHH He BbicTynaiOT pa3ACAbHO, a nepexpbi* 
BaiOT Apyr Apyra. FTpH btom HMeeT MecTO (poTorpaifw'iecxoe pacuinpeHne 
H norAOiyeHHe B 3Be3AHOM H3o6paiKeHHH, a CT3AO 6bITb, OTCHeT MHKpOCpOTO- 
Merpa 3aBHCHT OT BeAHHHHbl H (pOpMbl H306pajXeHHH. H3AHUIHe, KOHeHHO. 
TOBOpHTb O TOM, HTO HMeeTCH B BHAy, HTO BCe H3o6paJKeHHH 3Be3Abl HAH : 
Bee pa3AO?KeHHbie 3epHa, cocTaBAHioiyne ero, noMeiyaiOTCH BHyTpH AaHHoir 
AHaipparMbi MHxpoipoTOMeTpa. TaxoBa <J)H3HHecxaH cyiynocTb (|>OTOMeTpHHe- 
cxoro acJxpexTa paccTOHHHH ot yeHTpa. B 6oAbiHHHCTBe CAynaeB 3 tot 
$ eXT MO?KeT BecbMa 3aMeTHO BAHHTb Ha peayAbTaTbl H3MepeHHH, a nOTOMy 
ero HeoSxoAHMO yHHTbiBaTb co Been CTporocTbio. 

OuiH6xa noAH aah Hauinx o6tjcxthbob, xax cxa3aHo Bbime, 6biAa npeA' 
BapHTeAbHO HCCAeAOBaHa H3MH COBMeCTHO C BamaXHA3e B 1939 TOAy 
[42], Bwao noAyqeHo mecTb cpopMyA aah pa3Hbix CAynaeB h xoM6HHayiifi: 
xa>KAoro «3 o6bexTHBOB c pa3HbiMH (pHAbTpaMH h 6e3 hhx. Ouin6xa J 10 AH 
oxaaaAacb HecxoAbxo pasAHHHoft aah pa3Hbix CAynaeB, OAHaxo Bee ohh MorAH 
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6bITb npeflCTaBACHbl OflHOH CpeAHeH KpHBOH HAH OflHoH cpopMyAoii H nOCAefl- 
Hen mojkho 6wao noAb30BaTbCH aah Bcex CAynaeB. 

Ho Ha/(o HMeTb b BHfly, mto KaMepa Ne 2 flBaHiflbi fleMOHTHpoBaAacb 
3a 3T0 BpeMH H OTnpaBAHAaCb B #aAbHHe 9KCneflHO,HH no HaSAfOAeHHIO COA- 
HenHoro saTMcnun, b CBH3H c HeM HapyinaAacb h Tpe6oBaAa noBTOpnoro 
HcnpaBACHHa yeinpupoBxa onni'iecxoy och o6beKTHBa no OTHomeHHio k 
KOAAHM aiJHOHHofi AHHHH ICaMepbl. Pa3Hbie yCAOBHH yeHTpnpOBKH pa3H0 BAH- 
hah Ha ananeHHH ouih6ok paccToanna ot ueHxpa. IloBTOMy HaM 
npnxoAHAocb nosTopno onpeseAHTb nonpaBKn 3 a paccroHHHe n noAbaoBaTb- 
ch b pa3Hbie nepnoflbi hx pasAHHHWMH 3HaneHHHMH. Ha#o npn3HaTb, hto b 
nepBbie onpeAeAenHa oihh6kh paccToaHna ot yetiTpa BKpaAocb HexoTopoe 
BAHHHHe necoBepmennoH ijeurpiipoBKH. , HecoBMem,eHHe onTHHecxoH och o6t>- 
eKTIIBa H KOAAHMayHOMIIOH AHHHH IOMepbl, MeHHH XapaKTep H3o6pa>KeHHa 
3Be3fl na nAacTHHKe, MO»;eT Bbi3WBaTb 6oAbuiHe 01HH6KH, 3aBHcamHe He 
TOAbKo ot paccTOHHHa ot yeHTpa, ho h ot no3HuHOHHoro yrAa. Ha caMOM 
fleAe KoppeKyHH 3a paccToanne ot yeHTpa hmciot Menbuiee 3HaneHHe, HeM 
Te, KOTOpbie npHBeflenbi b pa6oTe [421. 

Hev’iO'CTaiKOM nepBoro onpe,s,eACHHH hbahctch h tq, hto aaji Hero 6t>iAa hc- 
noAbsoBaHa rioAnpHan nocAefloBaTeAbHocTb 3Beafl. CPoTorpacpHpoBaHHe b FIoajo- 
ce cahihkom OTHro-ijjeno Aerxo B03HHxaioin,HMH ouiH6xa.MH, 3 as hch in, hmh co cbs-ch 
CTO pCiHibI OT nOAO>KCHH» Ha nAaiCTHHKC, HTa6bI npHSeraTb K HClMy npH HCCAe^O'Ba 1 - 
hhh cuih6kii nO'AH, kbk TaxoBOH. MaACHUiaa ouiHSxa b hacobom xo^e MOixeT bh- 
3BaTb AO'H'Ufbie nonpaBKH 3 a paccroBUHe ot yeiiTpa. 

Ho, aah HicnpaiBACMHH bcamhiih, noAyHaeMbix no nAacTHHxaiM,, chhtmm b He- 
xoTopbie nepHOflw, xorfla xoppexyHH cneynaAbno He onpeAeAHAHCb, xoth ctih He 

MOTAH He HSMCHHTbCH, HaM yASBaAOCb 110Ab30BaTbCH O # H H M CHHMKOM 3Be3fl- 

Horb hoah aah BbiHWCAenHH nonpaBox 3 a paccTO'HiHHH. T a xa h BosMoaxHOCTb oc- 
HOiBaHa Ha HCnQAb30BaHHH 3IB63A C HBBeCTHbIMH BeAHHHWaMH. MbI nOflCHpaAH 
TaxHe napw 3 bc3a p a b h w x bcahhhh, oah>h H3 .xoTopbix HaxoflH a i-ncb b yeHTpe 
nAacTHHKH, b to BpeMH, xax Apyrne — basah ot Hero. B TaxoM cAynae pa 3 HHyy 
b pacneT-ax i:a !la?KA,yio SBeasy H3 na;pw h mojxho paaoMa-ppwBaTb ib xanecTBe • 
scfKpeKTa paccTOHHHH ot yeurpa. 

9tot cncco6 ncxAfonaeT gihh6xh, iBAexoMbie o6biHHtWM nopHfl-xoM noeAeso- 
BaTeAbHoro cpOTorpatpHpoBaHHH oahoh h toh 5-xe o6Aacm Ha oahoh HAacTHHxe 
b pa3Hbi.x yAaAeHHHX ot ijeHTpa, — oihh6x'h, Morymne BOSKHxaTb b c.HAy B 03 - 
MOJKHblX H3MeHftHHH npOapaHHIOCTH HAH B CBH3H C 3(J)CpeKTOM « II pC ,\H a ; p HTC A b H'O H 
3aCBeTXH» HAH, HaiKOHeH, OT paaHbiX yCAOiBHH rH'AHpOBaHHH. BnpOHeM, 6oAbIIiyiO 

cirracHocTb n p h noAODHwx cHHiMxax npeACTOiBAHeT noaMO/KiiocTb nee 06 a hj a e h h h 
cotBepuieHiHo Toquoro paBeHCTBa nocAeAOBareAbifbix axcnosHijHH. Tcm 6 oAee, hto 
CHIHMKH, O'SbIHHO' BbinOAHHeiMlbie flAH nO,TClf)HWX UCACH, He TpeGyiOT AAlHTeAbHbIX 
3Xcno3.HyHH. Tcm onaiCHee aa>xe MaAbie HapymeHHH ib npoflOAJKHreAbHOCTH no- 
CAeAOBaTeAbBblX 9KCH03HyHH. 
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O^uiko, KaK CKaaano Bbime, aah onpe/teACHKa 3thx nonpaBOK Aynuie He 
noAbsoBaTbCH cHHMKaMH CeBepnoro noAioca, aah KOTopbix MaAe/imne hctohho- 
-cth b ycraHCKBKe TeAecKona hah HeyflOBAeTBopHTeAbHbifi xoa nacoBoro MexaHHS- 
Ma MoryT bhccth ouih6kh, npeBoexoAHujwe hcc ACAyeMyio . HaiAO noAbsoBarbCH 
3Be3flHbIMH nOAHMH, noAo6paHHbiMH TaK, HTo6bI OHH npOXOAHAH b6ah3h 3e- 
.HHTa flaHHoro MecTa, 6AaroAapH HeMy bahhhhc AHCptpepeHUHaAbHOH bkcthhk- 

.UHH HpaKTHHeCKH CBOflHTCH K Hy.MO. 

OcHOBHbie HaniH onpefleAeHHH oihh 6 kh noAH 6a3HpoBaAHCb Ha <J)oto- 
Tpat|)HpOBaHHH 3Be3flHbIX KyH BUenA h Hcach. ScpcpeKT npeflBapHTeAbHoii 
BacBeTKH ycTpaHHACH nyTeM flByxKpaTKoro (poTorpacpHpoBaHHH c nocAeAO- 
BaTeAbHbiM nepeMeigeHHeM H3o6pa>KeHHH CHanaAa ot yeHTpa k KpaHM, a 3aTeM 
b ofipaTHOM nopnflKe, ot KpaeB — k u,eHTpy. KpoMe Toro, SbiAa HCCAeAOBaHa 
B03M0JKHaH 3aBHCHMOCTb nOnpaBKH 3a paCCTOHHHe OT n03HI£HOHHOrO VTAa, 
•t. e. omn6Ka paccTOHHHH 6biAa HCCAe^oBaHa OTAeXbHo b neTbipex KBaflpaH- 
Tax. 9 tot nocAeaHHH Bonpoc noTpe6oBaA cneynaAbHoro uccAeAOBaHHH b 
.CBH3H c tcm, hto npn nporpaMMHWx <poTorpa<fmpoBaHHHx Mbi He cTpeMHAHCb 
k co6AiofleHHK> nopHAKa AByxKpaTHoro cpOTorpatpHpoBaHHH HCCAeAyeMOH 06- 
AacTH npn boctohhom h 3anaAHOM noAOHceHHHX TeAecKona h b momchth 
3Be3AHoro BpeMeHH, OTAHHHbie Apyr ot Apyra Ha 6 nacoB, KaK 3 to HacTO 
. AeAaeTCH aah ycTpaHeHHn noAo6Hbix ouih 6 ok. 

HaKOHei^ nonpaBKa 3a paccTOHHHe ot yern’pa OKa3aAacb b 3HaHHTeAb- 
hoh Mepe 3aBHCHiijeH ot 3Be3AHofi BeAHHHHbi 3Be3Aw h HacTOAbKo, hto mo- 
>KeT MeHHTbca Aan<e 3HaK nonpaBKH. 

XapaKTep 33BHCHM0CTH OIUH6 kh paccTOHHHH OT U,eHTpa MO>KeT 3aBHCeTb 
■ He TOAbKO OT 3Be3AH0H BeAHHHHbi 3BC3A, HO H OT Hx IJBeTOB. /^eHCTBHTeAb" 
HO, H3o6pa?KeHHe 3Be3AbI Ha pa3HbIX paCCTOHHHHX OT OHTHHeCKOrO IjeHTpa 
33BHCHT OT XpOMaTHHeCKOH KpHBOH o6beKTHBa. BoAee TOTO, OHO 3aBHCH'T H 
OT CneKTpaAbHOH HyBCTBHTeAbHOCTH AAHHOH (|)OTOnAaCTHHKH. B TaKOM CAy- 
nae, npHHijunHaAbHo HeAonycTHMo npeHeSperaTb atpcpeKTOM iiBeTa h bahh- 
JHHeM aTMoetpepHOH aKCTHHKyHn. HaKOHe^ HeAb3H npeHe6peraTb h bahhhhcm 
A na<pparMbi, xoth KaK noKa3aAH hsuih onwTM, — oho npaKTHnecKH coBep- 
HieHHO He3HaHHTeAbHO. 

Boofiuje, HaAO npH3HaTb, hto yneT nonpaBOK 3a paccTOHHHe ot n,eHT- 
pa He Tan npocT, KaK sto mojkct noKa3aTbcH Ha nepBbin B3 taha. ► 

Ha BeAHHHHy 3 thx nonpaBOK bahhct euje h ijeAbin p«A ApyrHx cpaKTO- 
poB. He TOAbKO 0CAa6AeHHe CBeTa — -6AaroAapH BHHbeTHpoBaHHio, — h H3- 
MeHeHHe (popMbi H3o6pa>KeHHH c pacc’TOHHHeM — 6AaroAapH KOMe, acTHrMa- 

TH3My H a6eppa^H HBAHIOTCH 3THMH CpaKTOpaMH, HO H AHCTOpCHH o 6 t>“ 

eKTHBa, norpeuiHOCTH b ycTaHOBKe TeAecKona no uinpoTe MecTa, — oc.o6eHHO 
saMeTHbie npn (poTorpa<J)HpoBaHHH b 6oAbuiHX nacoBbix yrAax, — AwjHpe- 
peH^aAbHan pecppaKijHH, — bahhhhjo Koropofi oco6eHHO noABepatenbi (J)Oto- 
rpaCpHH, nOAyHeHHble Ha OTHOCHTeAbHO MaAbIX BbICOTax HaA r0pH30HT0M, — 
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rli^HpOBaHHe H Aa>Ke KaHeCTBO H3o6paiKeRHH (alMOCtpepHble yCAOBHIl). n P H 
3 tom, KaK mw 3 UMeTHAH, — npaBAa, Ha HeSoAbinoM MaTepnaAe, — npn nAO- 
xhx H 3o6pajKenn>ix oinHGKa iioah yMeHbinaeTCH, ohcbhaho, 6AaroAapH TOMy,. 
HTO «pa3Ma3» H3o6paateHHfl crAamiBaeT pa3HHuy b xapaKTepe H3o6pa«<e- 
huh. Ecah HMCTb b BHfly Han6oAee toiikhc 3 <p(peKTbi, to CAeflyeT CHHTaTbCH 
h c TeM ABAeHHeM, HTO noTepH cBeTa Ha OTpameHHe 6oAbuie ^ar HaKAOHtibix 
Aynefi (ipopMyAa © p e h e a si). CACAOBaTeAbHo, CBeTotpHAbTp, ycTaHOB- 
AeHHbifi nepeA epOTonAacTHHKofi mo>kct npHBHecTH, co CBoeii CTopoHbi, ao- 
nOAHHTeAbHbie 3(j)lf>eKTbI. 

HaKOneii, neAb3A 3a6biTb h 06 acpipeKTe rnyTHjf, KOTopwg b HeKOTopwx 
cAynaax ycTpaiiHeTOi HabAioAeuncM npH boctohhom h sanaAHOM noAonie--- 
hhhx TeAecKona, a b 6oAbiunncTBe cAynaeB npeBeGperaeTca BOBce. BoAbiuHii- 
CTBO It 3 3THX (paKTOpOB BAH3IOT paSIIO B pa3I!0e BpeMSI, T. e. HX BAHXHHC 

MeimercH ot hohh k hohh, ot UAacTHHKn k nAacTHBKe. AerKo npeACTaBHib- 
noaTOMy BCIO CAOHtuocTb B03M0»tii0 HOAHoro vMCTa nonpaBOK 3a paccToaime 
or jjemrpa. FIpaKTHnecKH npuxoAHTca bccth BecbMa KponoTAHByio pa6oTy,. 
HCCACAya h onpeAeA5i« hah, bo boikom cAyiae, koht poAHpyn 3Ha l ieHHH 
3THX nonpaBOK A AH Ka>KAOH HHAHBHAyaAbUOH ITAaCTHHKH. 

KoiienHO, bahsiihc nepciHCAenubix Bbirne cpaKTOpoB hc bo BCfex cxynanx 
OAHnaKOBo 3aMeTiio. TeM He Menee, CKaaaHHOe bhobb yGeiKAaex Hac b tom,. 
HTo npH AeAHKaTHbix (poTOMeTpHHec.KHX pa6oTax naAO, BO-nepBbix, CTpe- 
MHTbCH K (pOTOrpaipHpOBaHHIO OKOAO MepHAHaHa, He rOBOpH O Heo6xOAHMO-- 
cth Ha6eraTb (poTorpacpHpoBaHHri npH cKOAbKO-Hi-iGyAb 3HaHHTeAbHbix 3e- 
HHTHbix paccTOHHHHX, oco6eHiio — npen wuiaiouiHx 48", t. e. aeHHTHoe pac- 
CTOHHHe FIoAioca na Hauien unrpoT;e, k BO-BTopwx,— bccth (pOTOMeTpHnecKHe* 
H3MepeHHH TOAbKO BHyTpH B03M0H1H0 HeGoAblUOH IIAOlUaAKH, B6AH3H OnTHHe- 

cKoro ueHTpa. 

BoAbiuoH o6i>eM HaMeneHHOH pa6oTW saCTaBAHA Hac CTapaTbcH He 
ynycxaTb xopomux HaGAiOAaxeAbHwx nacoB Aame xorAa, KorAa HCCAeAyeMani 
IlAomaAb Kanxeiiiia He naxoAHAacb b 6 ahsh MepHAHaHa, ocoGenno, — ecAH 
ona, no CBoeMy noAOJKenmo cpeAH 3Be3A, HBAHAacb aah AaHHoro nepHOAa 
«yxoAHtu,eH». B cbhbh c 3 thm b HeKOTopwx (hc mhofhx) cAynanx mw otkao- 
MHAHCb ot npaBHAa (poTorpacpHpoBaHHH bSahbh MepHAHaHa. 

Ht 0 KacaeTeji BTOporo ycAOBHH, to ecAH b nepBWH nepnoA HauieS pa- 
6 otw mw He npeHefiperaAH GoAbuiHMH paccTOHHHHMH ot ijenTpa, paccHHTbi- 
B-a n na KoppeKUHK), BCKope mw peoiHTeAbHo orpaHHHHAH H3MepneMyio nAo- 
igaAKy na nAacTHHKe. Ho nnorAa b CTpeMAeHHH naKonHTb 3Be3Aw hvjkhoh, 
apKocTH hah oco6eHHo — nyaiHoro cneKTpaAbHoro THna, naM npHXOAHAOci* 
noA6HpaTb h HSMepnTb hx Ha Kpaio nAonjaAKH. ITlAoiijaAKH Hie b ncnoAb3ye- 
Mwx hamh KaTaAorax BCO pacnpocTpaHenw Ha 3.5 X 3.5 rpaAyca h ecAH 

©nTHHecKHH neinp cpoTon AacTHHKH coBnaAaeT c ueHTpoM riAOHiaAH, to, npic 
»©AKOM MCnOAbSOBaHHH BCeM OK, Mw yAaAflCMCa »T »HTK>ieCK®fi ®CK AO 
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1 174 TjiaBa BTopaa 

105 mhhyt Ayrn. B Tanax CAynanx omn6Ky noAfl npaxoAHAOCb yHHThiBaTb 
<0 Been cKpyriyAe3HOCTbio. 

HHTepeCHO npOHAAIOCTpHpOBaTb BAHHHHe OIUh6kH 3a paCCTOHHHe OT 
yemrpa h ycTpaHeHHe ero Ha CAeAytoiynx aahhmx. /Iah Tpex nap HeraTHBOB, 
■OTHOCHiyHXCH K pa3AHHHMM FIK, MbI COCTaBHAH pa3HOCTH BeAHHHH K5 

h rp . 3flecb h bo Bcex Apyrnx MecTax, Hnace, 3HanoK «K6» npa chmbo- 

jvax BeAHHHHbi hah nonasaTeAH ljBeTa 03HanaeT, hto sth nocAeAHHe otho- 
chtch k HiauxHM onpeAeAeHWHM', b binoAHieHHbi m Ha rope KaiiofmAH. 3 H anon 
«r P » osHanaeT BeAHHHHbi BCO (FpoHHHreHCKHe). llpH stom b oahom CAy- 
nae BeAHHHHbi K6 6 wah noAyneHbi 6ea yneTa oluh6kh paccTOHHHH. B 

ApyroM >Ke npHHHMaAacb bo BHHMaHHe nonpaBKa 3a paccTOHHHe. sthx 

AByx cAynaeB pa3HocTH BeAHHHH rpynnnpoBaAHCb no 3Be3AaM, HaxoAHiyHM- 
ch b Kpyry c paAHycoM b 0-8 cm BOKpyr onTHnecKoro yeHTpa nAacTHHKH h 
b nHTH KOHyeHTpiiHecKHX KOAbyax, c BHyTpeHHHMH KpaaMH, npeACTaBAHio- 
ujhmh KpyrH c paAnycaMH BOKpyr onTHnecKoro yeHTpa b 0.8, 1.3, 1.7, 2.0 
h 2.3 cm, cooTBeTCTBeHHo. B nepBOM CAynae pa3HocTH b BeAHHHHax cncTe- 
MaTHnecKH B03pacTaAH npn nepexoAe k BHeuiiiHM KOAbyaM. Bo btopom CAy- 
Hae 3TH pa3H0CTH OCTaBaAHCb B CpeAHeM nOCTOHHHblMH, HTO CBHAexeAbCTBO- 
:B3AO O TOM, HTO nOnpaBKH AOCTHraAH yeAH (Ta6A. XI). 

Ta6AHya XI 



,fl.o HCnp. aa 

no HCIipaBJI. 

Ko^HTeCTBO 


paccT. 

aa pacer. 



Am’ 

Am 

3 BC 3 ^t 

BuyTpeuHHH npyr 

+ 0.08 

+ 0.07 

125 

Ilt'pBoe (ijHyTpcHHee) kojibho 

IO 

08 

125 ' 

Btopoe K >.it,no 

IX 

08 

135 

TpeTte KOJibU'i 

13 

09 

135 

HeTaepToe KO.ibuo 

17 

08 

140 

IlaToe (BHcmHee) ko.ibho 

19 

09 

135 


/loBOAbHo BtjKpeKTHBHo mojkho coicpaiyaTb ouiH6Ky noAH AnatJiparMHpo- 
BaHHeM oSbeKTHBa iiaMepw. B TaKOM CAynae 3aMeTHo yAynniaioTcH H3o6pa- 
iKeHHH 3Be3fl H paCIHHpHeTCH nOAe XOpOIHHX H3o6paiKeHHH, HO yMeHblliaeTCH 
npeAeA AocTHraeMbix 3Be3AHbix BeAHHHH. Mw npo6oBaAH npn6eraTb k TaKOMy 
-CpeACTBy, HO AHHIb B BHAe OnbITOB. KaK npaBHAO Hie MbI HM He nOAb- 
30BaAHCb no AByM npHHHHaM. Bo-nepBbix, ecAH 6oAbiuaH cnoco6HOCTb npo- 
HHKHOBeHHH AAH IpOTOrpaipHHeCKHX BeAHHHH AOnyCKaAa AHaepparMHpOBaHHe 
■o6beKTHBa Aa>«e 6e3 hco6xoahmocth saMeTHo yBeAHHHBaTb 3Kcno3HyHio, to 
h 6es Toro hh3khh npeAeA (J)0T0BH3yaAbHbix bcahhhh noHHJKaACH ot AHa- 
^pparMHpOBaHHH HaCTOAbKO, HTo OH HHKHK yjKe He Mor yAOBAetBOpHTb Ha- 
uiHM aaAanaM. Bo-BTopbix, 6oAbinoe koahhcctbo HeraTHBOB, cAyniaiyux R\n 
pa3Hbix npHBeAeHHH h BcnoMoraTeAbHo-peAyKynoHHbix yeAefi, no neo6xoAH- 
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MeTO^HKa onpefleJieHHH ipexoBbix noKa3aTejieft 175 

I MOCTH 6bIAO BbinOAIieilO C KOpoTKHMH 3KCn03HIJHHMH, HCKAK)* t aK)UI[HMH flHaxp- 

parMHpoBaHHe oSneKTHBOB. CAeAOBaTeAbHO, aah tofo, hto 6 h co 6 aiocth oa- 
HopoAHbie ycAOBHH, T. e. HT 06 w He MCHHTb napaMeTpoe npHMeHHeMOH ooth- 
kh, Mbi peuiHAH BbinoAHHTb bck) pa6oxy 6e3 AHatpparMHpOBaHHH o6beKTHBOB. 

Boo6uje me mm y6eAHAHCb, hto TQHHoeTb onpeAeAeHHn 3BC3 AHMX bcah- 
hhh h o6ujee KanecTBO noAo6nbix KaTaAoroB 3aBHcHT He cTOAbKo ot cbohctb 

HpHMeHHeMOrO HHCTpyMCHTapHH, CKOAbKO OT THjaxeAbHOCTH $OTOMeT P HHeCKOH 

o6pa6oTKH H B nepByio onepeflb ot TigaTeAbHoro yneTa omh 6 kh hoah, i<oto- 
pblH, KaK Mbi y6eflHAHCb, Iieo6xOAHMO BeCTH HHAHBHAyaAbHO aah Ka^KAore 

neraTHBa. 

Mm 6 mah BbiHyjKAeHbi H36paTb hmchho btot HHAHBHflyaAbHbiH nyTb 
yneTa ouih 6 kh hoah, xoth oh BecbMa kpohotahb h Tpe6yeT mhoto BpeMeHH. 

hpaKTHHeCKH npHXOflHTCH HCCAeAOBaTb H CTpOHTb KpHByiO HAH T a6AHHKy 
nonpaBOK 3a omn6Ky noAH aah KaniAoro HeraTHBa. /(ocTHraeTCH me 9 to cnoco- 
6 om, BCKOAbBb OnHCaHHblM BblUie. 

Ha aaHHOM HerarHBe Bbi6HpaiOTCH xaKHe abc 3Be3flbi, KOTopbie hm«ot 
ofluy h Ty Hie 3 Be 3 AHyrc> BCAHMHuy (xoth 6 m no KaTaAory BCO), ho pacno- 
AOHieHbi ofliia okoao onTHnecKoro ijeHTpa, Apyraa bahah ot Hero. Flpn 

3T0M AOAHlHbl 6bITb nOAo6paiIbI 3Be3AbI OAHOl’O H TOTO Hie CneKTpaAbHOrO 
THna ( HCJKeA aTeAbHO AonycnaTb • pa3HHijy 6oAe e AByx hah b xpanHeM cav- 
ijae — neTbipex noAKAaccoB). Eepn oTcneTbi MHKpo<J>OTOMexpa aah nepBOH h 
BT opofi 3Be3A, mm ofmapymHBaeM HX pa3AHHHe. 3to nocACAKee o6ycAOBAeHo 
TOAbRo oihh 6 koh noAH (ecAH 3B. BeAHHHHbi paBHbi b npeAeAax 0.01 0.02 

3B. BeA., a cneKTpbi — b npeAeAax 2 — 4 noAKAaccoB). CaMO pa3AHnne b 
k oxcneTax, oTHecennoe k AannoMy paccTOHHHio, cAyniHT nonpaBiioii 3a oihh 6- 

Ky noAH, BMpameHHOH b eAHHHtjax oTCHexa MHicpo^oxoMexpa. Hex H eo6xo- 
AHMocth nepeBOAHTb ee e 3Be3A<ibie bcahhhhm. 

L IeM Aynrne mm noAo6paAH SBeaAbi b cMMCAe coBnaACHHH hx 6Aecxa h 
cneKTpaAbHoro THna, *ieM 6oAbme mm b3hah TaKHX nap h hcm pasHoo6pa3- 
Hee napbi no 6AecKy h liBeTy, a TaKHie — no pacnoAOHieHHio baoab paAHyca 
ot onTHnecKoro ijeHTpa, TeM Tonnee h noAHee yneT ouih 6 kh noAH. 

n P H pa3iioo6pa3HOM noA6ope nap, mohiko noAbSOBaTbCH He oahoh 
eAHHCTBeHHOH TaGAHHKOH nonpaBOK AAH BCCX HCCAeAyeMbIX 3Be3A, a — HeCKOAb- 
KHMH, OTHOCHUJHMHCH K pa3HbIM HlITepBaAaM 6AeCKa HAH OTCHeTH MHIipOXpOTO- 
MeTpa. Ta6 AHHKH (hah iipuBbie) nonpaBOK mohiho AHC[xpepeH^poBaTb h no 
npHaHaKy iiBe-ra sbcbam, noAbsyncb cneKTpaAbHofi KAaccH$HKa^efi * BCO. 
Ho, KaJKAyiO Ta6AHHKy MOHIHO H CACAyeT BbIBOAHTb KaK cpeAHioio H3 H3Me- 
peHHH, no B03M0H1H0CTH, 6oAbUierO KOAHHCCTBa nap 3Be3A. 

B pHAe nAoujaAefi KanTefina, 6oraTbix 3Be3AaMH, mm ncnoAb30BaAH aah 
AaiHHOH hcaH 6oAee AByx abchtkob 3bc3A- Ho He bo mcex riAOinaflHX yAaerrCH no- 
.Ao6paTb c ooTBCTCTBe h H bie- napM b raKOM KOAHHecxBe. 
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rjiasa BTopaa 


npli H3MepeHHH (})0TCBH3yaAbHblX HCraTHBOB MbI BCTpC'iaAHCb C 3aTpyA,HC~ 
IIHHMH, CBSflaHHblMH C OrpaiHH l ieiIHOCTb}G paHHbIX O (pOTOliliaya A bHibIX 3BC3AHMX 
BeAHHHHax. 3aecb 6biBaAH CAynan, Kor^a mm He MorAH BbiBOflHTb Ta6AHHKy no- 
npaBOK flAH aaHHoro HeraTHBa h noAbaoBaAHCb cpeflHHMH H3 Ta6AHHeK, othoch- 
iuhxcx k apyruM HeraTHfiaM. Ho, nonpaBKH b cAynae rpoTOBH3yaAbHbix bcahhhh, 
Boooiye, 3HaHHTeAbHO yMepeHHee h 6oAee «ycTOHHHBbi» ot HeraTHBa k HeraTHBV- 
A t m o c (p e p h o e norAonjeHne yHHTWBaAOCb BBeAemieM nonpaBOK 
aa pa 3 hoc Tb seHHTHbix paccroxirnH pe/i.yKiiHoiiiroH o6AacTH 000 h HccAeAye- 
MO'H UK. 

HscecTHa cpopMyAa: 

»*,— ;« 0 = — (0— 2 ] 

rp,e m 3 w m Q — AReapubie BeAHHHHbi ashhoh aaeaflw Ha 36 hhthom paccToxHHH 
h b BeHiHTe, cooTibencTReiHro ; i 7 (\) — onTHHecKaa aaiihb nyra Ayna 3Be3Abi b aeM- 
Hoii aTMoetpepe; p — K03(p(pHUHeHT npoapaHHOCTH. 

Ecah aonycTH.M Tenepb, hto m> 1 a r>i 32 paBHbi bhjhmmm bbcbahwm bcah'ih- 
H3M Ha flBJ’X paSAHHHbIX aeHHTHbIX paCCTOHHHHX ^ H TO npOCTO nOAyHHTIx. 
(popMyAy: p 


rpe nepea a ofiosHaneHO 


— m^—a F(~ t ) — Ffe) 


3 toh (popMyAOH h n0Ab3OBaAHCb Mw aah ynexa nonpaBKH 3a pa3Hocrb 3C~- 
HHTIIblX paCCTOHHHH CeBCDHOrO nOAIOCa H Ha6AK)AaeMOH IlAOmaAH, CH'HTaH \,H ^ 
aeHHTHbIMH paCCTOJIHHBMH FIoAIOC.a H I lAOlljaAH, COOTBeTCTBeHHO. CAeAOBaTeAbHO, 
MbI npiIBOAHAH HaiHH Hai6AK>AeHiHH BHAHMblX 3Be34HblX BCAHHHH K 3eHHTHJOMy 
paccTOHHHK) rioAioca. KoaipcpimHewTa iipoapaHiiocTH £ mw 6paAH ABa 3Ha- 

MeHHH, COOTIi CTCTBV 10 1UHC CpOTOr p a(p H HOC K H M H (pOTOBHBya AbHbIM Ay Ha MI 0.70 H 
0 82 . UpcABapuTCAbiibie AaHHbie h HCCAeAOBaHHH y6eA«AH Hac b cnpaBeAAHBO- 

o ■ 

CTH ri0Ab3OaaHH5I 3THMH 3IiaH€aiHXMH AAH AAHH BOAH B CpeAHCM OKOAO 4200 A 

o 

H 5600 A A.AJI OCyUjeCTBAHeMbIX HBMH KOppeKHHH sa 3eHHTHOe paOCTOBHHe. 

3 to HaxoAHAO noATBepw; peHHC h b pxAe Apyrux HCCAeAoeaHHH, BbinoAHen- 
hwx b ASacryMaiiH. Tax, HanpiiMep, h 3 BecbMa MHoroKparaiwx onpeACACHHH 
KoacptpHHiieHTa upoapaHHOCTH aTMocipepbi b ASacTyManH no 3AeKTpo<poxoMeT- 

pimecKHM na 6 a hi A,e hhhm 3Be3A ib rename 1942 — 1945»roAOB B. E. Hhkoho b 

[120] noAyHHA: 

£ = 0.68 aah X = 3800A, 

£ = 0.84 aah X = 53Q0A. 

no T, r. MerpeAHUIBHAH [108] KOSCpIpHIJHeHT np03paHH0CTH AAJfc 
AByx HaaBaHHbix ynacTKOB crKKTpa HMeeT CAeAyioiune noceaoHMbie 3HEaneH‘HH: 
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MefQjjHKa. onpeflenemiH ijBeTOBbix noKasaTenett ] 77 

Bern a: AeT©: OceHb: 3.HMa: 

0.68 h 0.84 0.63 h 0.82 0.68 n 0.84 0.68 a 0.84 

H. B. K a a a h a a a 3 e [73 j noApa&no hoc a© a oh a a a oGwyio h cnieKTpaAB- 
Hyio npo 3 pa t mccTb c noMoujbio o 6 t£Kthbhoh npH 3 Mbi nepeA oGbeKTHBOM 20-ch 
KaiMepbi h riOAyqiua 3H.aiH'enHJr: 

/> = 0.73 2 + 0.009 jum X = 4210 A 

p ■— 0.83 n + 0.008 juia X— 5630 a, 

KOTopwe Ta.ioKe 6ah3KH k SHiaMeiHHiiiM, npuHjn'bi'M mmh. 

I laKoiK-n, i 1 . A. M,a r a a a in b h ah b cbcoh p,a6o<Te [97] iipHao/yMr ta 6 ~ 
AUgy II, no Koropoa wsrpyAHO bw*chhti>, mto b nepnoa c 7 swan no 29 hk>a» 
1945 r. Kcocpcp hu H eH'x npoapaiHHOiCTH saKAio'iaA.cJi . B npeiACAa* 0.71—0.73 h 
0.85—0.86 flAH (JJO'TO'rpafjjMHeCKHX H Cp OT0B H3y a A f>H bl X BeAHHHH, COOTiBeTCTBenHO. 
Anuib k 7 aBrycTa, Korfla, KCTam, cyiaecTBeimo naMeniucn xapaKTep aTMoerJrep- 
Hbix Macc Ha# ASacTy.MaiiH, KoocpfpnuHeHTbi. ripnoCpeAH 3H.ateiHH 0.70 h 0.83, 

COOTBeTCTBcHiHO. 

Ko 0 ([)cp'HHHeHir npoapawocrat anpe#«AHerc» b A 6 acTywaiiH uchth b Kaac- 
#,yio Ha 6 AiCAaxe:AbHyio hc««> a cbhbh c nponsmo/icTBOM ^OTOOAeicrpHTOCKHX na6- 
AIOflCHKH. CcGcT'BeHH.O rOBCpn, MW MOrAH nCAbSOBaTbCil STUMit. AailliblMH #AH To- 
ro, HToGbl BWHHCAHTb (pOpMyAy aeHHTHOH pe#y K U HH 'oTAeAbHO 4 AH KaiKflOH HO- 
hh, t. e. Aa.i Ka>K#oro flannoro swaHeHHji. Ho 3 to OKaaaAocb Hen,eAecoo 6 pa 3 - 
HWM, T. K. noAb3:OBa.HHe cpe#HHM 3JHTHeH.HeM #aeT 'BnoAue yflOBAeraopHTeAwawe 
pe3yAbTaTM, tcm 6 oAee, hto K03(pcpHuncj:Tbi npo 3 paHHocTH, onpe#eAeHHbie tpoTO- 
3Ae.KTpHH€CKH, OTHIC'CHTCH K 3(pCpeKTH.BHbIM AAHHaM BOAH, HeCKO'AbKO H'HEblM, i|CM 
HaiiiH, a npoc’raifl HiyrepaioAjnjHH no nocAeAHHM sacTaBHAa 6w TepHTb To*iB0iCTb, 
AocTHraeMyro kc n o a bacffi a h h e m eHteHOHHbrx naGAiOA&HiHH. 

Ho, 9A€KTpO i t|)OTOMeTpHH l 0CK.He #ailHbIC O' npO3paUH0'CTH 3a OT#eAbHlbie HlO- 
' m MbI HCinoAbsoBaAH npH KpHTH'iecKOM pacciMOTpeHH'H Hauiero MiarepitaAa, itor- 
#a B sabdchmocth or KanecTaa MaTepiiaAa h ot arMocrpeprabix ycAosHn mm W Ka- 
BWBaAHCb or HeKCTopbix neraTHBon hah yCTaHaB AHBa AH Bcca AAH onp e#e AeH H H 
no HierafTHi&aM, «3 kotopwx cocTaB ah ahch cpevume 3H,aH©HHA BeAtoHH. OxAie- 
THM, nonyTHo, H TO, hto, Ka« noxasaAH 3 AeK xpocp oro.MeT pHHe,c k h £ Ha6AK>A©HHH„ 
craenAWTOCTb npoapawocra a ) TMOc(pepbi s A6acTyMa.Hu, Ha rope KshoGhah xo- 
poroa Kart Boo6uje, Tax h b npe#eAax o#hioh hohh. 9to BbiTeKaer H3 HocAeflOBa- 
HHH B. B. HHKoeoBa 1119, 118], T. 1\ Me r p e a hoi n h ah [108] h 
Lli. M. H x a h # 3 e 1 2 1 8, 219], HOC' a e aob an h h KOToporo otkochtch yate h© k 

HOHHblSvr 9 A eK T P Q(p OT O'M e T pH He CK H M Ha6ArOAeHHHM, a — K AH€BHb.'M, aKTHHOMer- 
pH'iecKHM 1 . 3 to ouciib nausiioe KanecTBo c tohkh -pemw Haiunx pa Got, h P h ko- 
TCpblX B TeHCHHe OAHlOH HOW. (pOTCirpaCpHpyiOTCH C. AO'BOAbHO lipOAOA/KHTe.AbH'bl- 
MH SKCin03Hl}H{I(MH HeCKOAbKO 1 IlAOIHaACH, CHH3Iit';,.3MblX npH 3TC'M C CflHOH p©- 
AyKLJHOH.HOH O'6'AaCTbiO, C] ) OT C'T p a rf) H p y CM 0 H B TeHCHHe HG'HH AHUIb 0#HH HAH XQ- 
th 6bi ABa paaa. 

12. Bjoaa. A6aCT. acrpo$. ooc., JVg 12 
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He ( >_ 5 ™ep«HO npoHAAiocrpHpoBSTb cxa.aHHoe npMeie™ Ta6A» B eS 

XII, A«H>». A« OOCTPO„„» xapaKTap™.™ KP»™ , no 

,B.3A,M cnn. Har.THBM, noxyBeHHbic . T«yeH„. OAHOK »OHH 9-10. IV, 1943 B 
23 2, 3 5 Baca, COOTBeTCTBeHHO, BKCnOHHpO.aHB, . OAHHX « TAX *e yCXOBBBX » 
„p „ „AHO.p 9 M=HHO. 3,a KaBBCTBaMA - 
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— — MeTOflHKa onpeflejieHHg ^Bet oBbix n 0 Ra 3 aTe .eS 17?> 

«na rAaa», hh cy.n no „ bm a a€ikt P oc|>o tomctp h^cckhx HafijuoflpHKH Owa 

y &emrbca ’ ™ ®ce TPH HieraTHsa mojkho npeflciWb o,. H og h t-oh jko xa- 
paKTepHCTunecKOH KpusoH (raoAHya XII). 

Mw npofleAaAH h spyrofi onm, HOAynnB TojK.ecTBeHHbre nap M neraTHRoR 
( h™ BW MM 1361, 1362, o™a=H W « 1. IX. 1943 r. 
W 1369> 137 °’ < 7 0C *W»“ * 2.IX. 1943 r.), „ 4a *e b m p^eH- 
"P° M -y T KOM b 5 .„eg, HO npoHBAeHHbie BMscTe (^a XHI) 

.aifiAHLja XIII HOKaabieaeT, mto Ka W ii H3 flaw* nap W Hera T «Boe .aer 
TI ‘ qeCKH ° AHy H Ty }Ke xapaKrepHCTBHecKyio KpnBjyjo (no.o6 H bie ojmtm 

1660 HC “IT" Pe3yAbTO17bI ’ npoA<iAaHW c BeraTteaMH N°Nq, 1653 1654’ 
1660 H 1661). H eCAH HMOOTCH XOTb CKOAbKO~„H6y.b BaMOTHb.e .paoxo.™ 

fly HeraTHBaMH w* nacAe.yiouiHx hotch, to ohh CKopee .ah cpoTorpachnne 
■ckhx, hcm .ah $0T0BH3yaAbHbi X Aynen, hto bhoahc ecTecLl, « « 
.ei-IHH OTHOCHTCH 3a CWT H3M£HCHHH HpOspaHHOCTH aTMOC^epb, 

T™ X K ° a<M,HyHeHTa WaHHocTH, „ .eAaeTCH 
paBHOH u.387 H 0.215 . AH (poTorpacpHHecKHx h cpOTOBiisyaAbHbix xynen coot- 

rr CH ^ K n ° AlIOCy * 6epH Cr ° 3H " - ^aecTHbix Ta6 - 

■MOJKHO HanHCaTb" B a ' fPOPMyAW PeflyKIiHH K 3eHHTH0My P aCCT ^»™ rioAlOCa 
mojkho HanHcarb b ripocroM BH.e: 

4 = 0.387 [1.501 — /. C^v)] 

A m , |, B = 0.215 [1 .501 — A(^)J. 

Ffe) 6ep yra , M3 *e t. 63„ b , „o „„ omoc mam TMe . 

peHHbIX SeHHTHIbIX paCCTOHHHH BMCCTO F (7) MOJKHO fioaTb nnn 
;;Sec ^ mojkho opaTb, npocTo, SHaneHHH 

BeAHTOlT™ CTaBHTb Ce6C « eAbf0 BbIB0 ^ CaMOCTOHTeAbHbIX BHaHeHHH BBes.Hbix 
1 TO MOJKHO HCHpaBAHTb 3a paBHOCTb 3eHHTHibIX pa'CCTCIHH'HH TOAbKO H 

Henocpe.cTB ohho noMaaarwuut one-ra no actko bmbo.kmoh <j>op M yAe: 

a rm=nii zl — nit, =(«* r - «w).[F(&) -Ffe)j 

■UAH B HHCAaiX: 

Ann; = 0.1 72 {1,501— /7<03 

hah, HaKOHey, erne iipowe: 

A 1111 = 0.26 — 0.17 sec 

KOHeH ”’ ° ■ » OT o»»3y™ M npo „ aao . 

‘ °'> K »>P“0 H H« OAHHaKOBMX , e „„„ 16K pacCTOH „„„. Hp 

■o6bIHHO T3K H .eAaAOCb. T ° 

Mbi HOA.b30Ba.AHCb nocAe.HHMH (popMyAaMH b rex CAynaHx, KO ,r.a npnSe- 
h K MeTo.y .Byx «no6pawwi Ha o.hoh nAacTHHKe. Ho, b takhx cAynanx 
npHXO.HAOCb CHHTaTbCH C P a3H0CTHMH B BeHHTHbIX paCCTOHHHHX OHHMKOB B pa 3 - 
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RraBa BTopair 


Hbix Aynas, b cbh3H c nocAeaoBaTeAbnocTbio t{>0Tor pa $HpoB a h h a np« flanHOM' 
cnoco&e. IlcaTOMy npHMCHHAacb (popiwyAa, coorBeTCTBeHHo BHAOHSMeneHiHaH: 

AnU = 0.22 — 0.39 sec^r+O- 21 sec 

npH BblBOAfi iBbimenpKBeflieiHHblX (papMtyA MbI BOo6lI£e He* yHHTbfBaAH BblCOTy 
MCCTa Hiai6Ai0AeHHfl ww yposneM Mopa— aa HeGoAbiUHMH HCKAroneHnaiMH, xora 
o»a a a a nauieS o6cepBaTopHH . AocTnraeT 1600 MeTpoo. CpeAnee ana- 
Meirae AaBAeHHH B03Ayxa Ha rope KaHofjHAH b MHAAHMeTpax pTyTHoro cTOA6a 
BbipaJKaerrca hhcaom 630. B xaicoM CAynae KoatpcpiruHCHT, Ha KOTopbiit HeoSxo- 
AHMO yMH0>KHTb 3HaneHHH aTMOcepepHbix Macc (no Ta6AHuaM B e m no p a A a) 

AAH Toro, HTioObi npHBecTH hx k BbicoTe ropbi (oTHOiiieHHe cpeAHero AaBAeHHH Ha 
rope k AasAeHHK) Ha ypoBHe Mops), paBHo 0.83, Aenco y6eAHTbca, hto, ecAH 
ynecTb nocAeAHeo ib bbi men pnae Aei-in bix cpopMyAax, sh anenne nonpiaBKH 3a se- 
HHTHoe paccTOHHHe He npeTepnHT npaKTHHecKH aaMeTHbix H3MCHeHHH. A HMen 
b BHA.y AHtpcpepeHHHaAbHbiH xapaKTep HaiiiHX Ha6AK3AeHHH, tcm 6oA'ee mojkho* 
■CHHTaTb, HTO iHBT iHSCtS'XOAKMOCTH B HCTipalBKe 3a BbBCOTy HaA ypOBHEM MOpH. K 
Hefi Mbi npn6eraAH b hckaiohhi eAbHbix cAynanx 6oAbuinx seHHTHbix paccTOH- 
hhh, KorAa paaHCCTb [1.501 — F^)] AOCTHraxa 0.3. 

Mbi He HCCAOAOBaAH Aft/TOTO 3 Cp(pCKTa: /BAHflHHH HBCTa 3B03AW Ha BeA'HHH- 
ny nonpaBKH 3a 3eHHTnoe paccTOHHHe [85], OAHano, mojkho 3aB6AOMO CHHTaTb 

3 TOT OCjKpElXT HflCTOAbKO MaAbIM, HTO OH He AOAJKOH OK3.3aTb OWyTHMOTO' ACHCT- 

BHH Ha IiaiHH peAyKHHH. 

Mnc\eHH0, nonpaBKH 3a pa3H0CTb b 3eHHTHbix paccTOHHHflx b 6oAbinHHCTBe I 

CAynaeB HeBCAHKH, HTO MOHiHO 3aKAIOHHTb H H3 TOTO, HTO AAH OKOAO 160 nap j 

chhmkob, BomeAiuHx b HauiH ocHOBHbie HBMepeHHH,, AHinb ceMb CAynaeB,. KorAa 3e- ! 

HHTHoe paccTOHHHe ripaBbimaeT 60 rpaAycos; b acchth CAynanx oho ihxoah rcn b 
npeAeAax 54 h 60 rpaAycoB, h b 115 CAynanx — b npeAeAax 24 n 53 rpaAycos.. 

B ocTaAbHbix cAynainx aersHTHbie paccTOHHina xoTb’n ot AHH iibi or senHTHoro pac- 
stohhhh FIoAioca, ho ca|MH no ce6e MaAbi. 

rionpaBKa aa aeHHTHoe paccTO»H«e ecrecrBeimo AOAJKHa 6wAa 6 m bkaio 
H 3 Tb B ce 6 n, KP 0 M« HHCTOTO BCpCpCKTa 3 KCTHHK 1 JHH, H 3(})$eKT KHSCTBa H30- 
6 pameHHH siBeaA, Koropbm tcm 6 'oAibine, hom MeHbine BbicoTa h a 6 aio A aeMoii 
OAOinaAKH HaA rcpHsoHTOM. Bmrr: noCAeAwnS acpcpeKT noABepraeH H3M©HeHHHiM bo | 

BpeMCHH I- OH onenb vpywo noAAaeTCH ynery, tom 6 oAee, hto otcbhaho aaBHCwr 
em© ot 6 AecKa in LjBera 3Be3AM. npH (poxycnoM paocTOHHHH Katoop b oahh mstp, 

KaK 3 TO HM0ST MCCTO y HaC, QHi MOT 6bl OKaaaTb 3 aM 0 THOC BAHiAHH© Ha pC3yAb- 
TaTbi onpeAeAeHHH. K cnacTbio, aTMOC^epHbie ycAOBHH na' rope Kano6kAH otah- 
naioTca npeKpacHibiM'H h CTa6 n AtHbi mh KanecTBaMH 3 Be 3 AHbix H3 06 p anie/HH h . 

3ro nOCAeAHC'S o6cTOHTCAblCTBO oneB'HAHO HrpaeT CBOIO pOAb B ■ACCTHWOHHH ko- 
HeHHOH tchhoctih naiiinx OnpeAeAeHHH. 

CACAyCT, TeM He MeHee, OTMeTHTb, HTO H no npHHHHam, HSAOIKemiblM 3AeCb r . 

-npH ocyigecTBAeHHH pa6<yr, noAo6Hbix Hauien, geAecoo6paaHio bccth tpoTorpa-- 
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MeTO, r (HKa orrpe^ejieHHH hbctobmx nofrauaTejieH "1 S r l 

> (JwpoBaHHe na BbicoTax FToAioca. BnponeM, cofiAiOAeHHe nocAeAiiero ycAOBHH 
" eiije He 03Hanae-r ocBo 6 o?KAeHHH pesyAbTaTOB na„ 6 AsoAennH ot arjnpeKTa asHMyra, 
T. e. OT iB03MOJK,IIibtX H3M©HiaHHH KA'ieCTBa H306pa JKCHHH B SaEKCHtMOCTH CT a3H- 
MyTa. riocAeAHHH ®$$ckt mm ho yHHTbmaA'H ire TOAbKO •noToiMy- hto ero hckaio- 
Heroie noTpe6oBa,AO 6w ah6o (pOTorpaip-HpefcaiHHH toahko b MepHAKaHe (ho ror- 
Aa H«Ab3H 6'bIAO 6 m COgAIOAaTb yCAOBHU paBeHCTBa 3 eH:HT«bIX pa,CCTOHH'HH), AH- 
60 HecKOAbKHX (pCTorpaipHH Aa'HHGM rLvomaAH b paaAiPiHMX asHMyrax ( T orAa 
stprpeKT paMpeMemHocTO HaGAioAenim, n o®aAy« ( npe-BsomcA 6 m 9 <p<pe KT asn- 
MyTa), ah 6 o, naKOHey, noApo6noro HccAeAOBarniH saBHCHMOcra KanecTBa H3o6- 
paiKeHHH ot asHMyra. Ho mm ne ynuTMBaAH ero h noTOMy, hto iiohth CHCTeMa- 
THH 6 CKHH KGHTpOAb KaMCCTBa H3o6paiKeHHH, KOTOpblH MM CCyigeCTBAHAH HOHyTHO 
c HaurHM'H «ai6Ai04ie.HHiiM«, He flaA HaiM ociioaaHHH oiKHAaTb scpcpe.'cra asHMyra- b 
raKQH creneHH, Kafcaa mot a a 6 m npaKTunecKH cKasHsan, bahuk'hc H a pe^Abra, 

Tbi onpeAeAem-iH'. 

EbiBOA cpeAHsix snatreKiHH 3Be3AHMix Ibsahthh mm ocaBSwsaAH iia onpeAe- 
AeHHux no Kpai'iiiieH Jgepe no TpeM ueraitHBaM. Ha «ccAeAo©aHHMX na,MH 43-x 
- AoigaAeM KanTewiia Aumt aah AByx yAOBAeTBopHAHCb mm ABywn napa M H hc- 
raTHBos. 4 aji KaiKActf ho bock ocTaA&nwx ass mm HMeesi i-re -Mease T pex nap rua- 
cthhoik h He Mcnee wrapex nap aah SoAbamwcTBa, nAOityweS. ‘ Tpex nap 
CH'HMKC‘3 BnOAKie- ACCTaTCHHO AAH KaiKflOH riAom.aAK, CCAH OKH nOAy4lIM HpH 
XOpOUTHX aTMCC(f)Spi-IMX a ApyrHx ycAOB-HHX. 

oa Gee EpeMH paScTbi mm nc,Ay-iiHAH BooGme chhmkob aa ikckoamco acczr- 
kob 6oAbiue, new irepe'iHCACHo b xai&AHijax II HaiUHX paGor (cm. nbiiue)*, ho He 
cce 6 mah bkaotcm b naucmme. B raGAHijbi ne boihak tc napw, Koropbie hc- 
IIOAbBOB&KM AMIUb HaCTIHIHO, C TCMH HAH KHMMH KOHKpeTHbIMH TOCTHWMH U e AB- 

4Aa np01iepKH “CCKOAbKHx 33 C 3 A hah rpynn 3 BC 3 A. Tax, HanpHMep, eCAH 
3BesAbi, HpeACTaiiAHioiijHe ocofiemiyio aeiraocTb aah ria.c (pamme bbcsam b rex 
AoujaAHx, rAe hx booSihc mbao), 6mah pacnoAOHseriM baa ah gt ijeirrpa UK h 
6 °Abmaa omnGKa paccroHimir fleABAa bmboa hx bcahhhh k ey b ep c h i-i m m, to mm 
no-BTopiiAH (p0TCirp;u{)iiipd Jamie, coiaremaa yfiacTOK arax sbcsa c onmveaam 
UeirrpoM HAacTMHXH. 9 to AaBaxo ham BoaMoataocTb ytymuan bmbo iiSMMe se- 
AHHHHM Aa,HHMX 3B.e:3A- Ho B OCTOAbHOH HACTH 3TH BCraTKBM ,ue o6pa.6aTM,Ba- 
AHCb, a B CBJISH C STBM OHH H He BKAIOHeHM B TaifiAMIJbl. 

n pH bmeoac cpeAHHx ananemm H3 pa a a ou fmc umi no paaAHHHMM ne- 
raTHBaM, mm TOmah Bee Kaa^oro onpeAeACHUH, o B eHHBaeMMH HaMH 
na ociiQBaHKH aTMoccpepHMX ycAOBHH b HOHb H a6AK)AeH H H, xapaKTepa H 3 o6pa- 

SnB4S5S=g==~ 
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1 182 rjiasa BTopaa- 

JKen-HH, KaqecTB rnfl:npoBKH h H3a6paaseHHH 3Bes/t rioAioca h Bcex Apyrax npn- 

3H3KOB H (paKTOpOB, MOryllJHX BAHHTb Ha BbIBOflHMbie BeAHHHHW. 

HtO KaiCaeTCH CpO’ltaMeTpHHeOKHX iH3MepeHHH Ha oGlieKTHEiHOM :M'HK pOl(J)OTO- 
MeTpe, to i<a>KAbiH HeraTHB o6pa6aTbiBaACH, no KpaHHefi Mepe, ABancAbi, hto 
enciAHe VAOBACTiBopaer TpcSciBaHHflM HeofixoAHMofi tqhhocth iiamax orrpeAeAe- 
hhh; mw y6eflHAHCb Bbiiue b AocTaTOHHo MaAbix anaHeHHHx ouih 6 ok H3Mepemiir 
oA'Horo HeraTHB a. 

§ 11 . ®0T0rpa$H4eCKHe BeAHHHHbi 3BC3A. Hx CBH3b C HHTepHaUHOHaAblloil:) 

CHCTeMoii 

HTaK, (J)OTorpa(|jHHecKHe BeAHHHHbi 3Be3A, Bouieflinux b Haiu KaTaAor, mm 
B biBoanAH Ha ocHO'Be cTaHflapTOB CeBepHoS noAHpiroH nocAieAOBaTeAbHOCTH. 
Bwuie, rfle npHBeAeHW aah HAAiocTpayHH peAyxijHOHHbie KpHBbie (m\ E), mw 
AHIHb BCKOAb3b yHOMHHaAH O TOM, HTO KpWBaJI HMeeT HeKOTOpyiO «BeTBb» ) CO- 
oTBeTCTByioiijyio KpacHbiM 3Be3flaM. ^eScTBHTeAbHO, KpHBan nocTpoeHa noi 
3Be3flaM, nOI(a3aTeAH L{BeTa KOTOpbIX MeHbUie 0.6 3B. BeAHHHHbi. 3Be3AbI, CHH- 
Tbie b cpOTorpatpHHecKHX Aynax, ho HMeioujHe 6oAburae noxasaTeAH ijBeTa - — - 
OKC'AO 0.7 3B. BeAHHHHbi h 6oAee, — • CHCTeMaTHHecKH Bbina.aaioT H3 peiiH Apyrnx 
3B€3a: ne AOiKarcH Ha ocHOBHyio KpHByio, a otkaohjhotch ot Hee. CncTeMaTHHe- ■ 
CK06 OTKAOHCHHe BbipatfiaieHCH B TOM- HTO ({)OTf>rpa,(pHHeCKHe HpKOiCTH KpaCHblX 
3Be3fl HaMepjiioT.CH c a a6ee, t. e. BeTBb, KOTopyiP coctbbahiot KpacHbie 3Bea- 
flbi, pacnoAaraeTCH CAeBa h Bbime ochobhoh kphboh, Koraa 3Be3AHbie bcahhuhw ■ 
no och aGciincc paciyr cAeBa HanpaBO, a orcneTbi mhk po$ OTOM-erpa no och opA«- 

HaT CHH3y Boepx. S‘Ta BCTtBb OTXOiAHT OT' OCHGBHofi Kp'MBOM Ha 0.2 0.4 3B. 

BCAHHHHbi, riocTeneuHo cTpeMHCb k Hefi npH nepexoAe k cAaGbiM 3Be3AaM h cah- 
Baacb c nefi b tohkax c aGniiccajMfi okoao 13.0 3B. BeAHHHHbi ( HeprwK 6). Cac- 

AO'BaTeAbHO, AAH OHCHb CAaGbIX 3Be3A 3 a'BHlC H MOC T b OT HBera p©3KCV yMeHbiuaeT- 

ch. B npeAeAax Hie ot 10.0 ao 12,2 3B. bcakhkhw OHa ocTaeTca noHTH nocTOHH- ■ 

Hofi, He MeHHBCb C HpKOCTblO. FIpH 3TOM, pBCXOHiABHIie MeHSAy KpHBbIMH OCTaeT- 

CH B npeAeAAX 0.4 0.3 3IB. BeAHHHHbi.. 

0Ta BeTBb, co6cTBeHHO, o6ycAOBAeHa TeM, hto BeAHHHHa 3Be3Abi, no— 
CTOAbKO nocKOAbKy OHa oopeAeAHeTCfl no HBMepeHHHM HsoiGpatfKiaH'HHi Ha (poro- 
rpa<{jHHecKofi nAacTHHKe, saBHCHT He TOAbKO ot hhtcihchbhiociIh ee CBerai, mo h 
ot yseTa. CpaBHenna Me'Ai/ny coGofi pa3AHHHbix KaTaAoroB iBeAHHHH BcerAa 06- 
HapyjKHBaioT 3a‘MeTHbie c hctom aT hh ecKHe pa3AHHHH, 3aBHCHinHe or pseTa. Ha- 
AHHHe 9THX p33AHHHfi A© A ACT HeoGxOAHMbIM OnpeACAeHHe COOTHOUieHHH MQJKAy 
cpoTOMeTpHHecKofi CHCTeMofi, AaBaeMofi AaHHofi annapaTypofi, h HHTepHa^HO— 
HaAbHofi CHCxeMofi.. B 3.T0M 3aKAioHaeTCH 3aAaHa o n p e a e a e h nr h y p a b— 
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MeTOflHKa onpeflejieHHH UBeioBbix noKa.3aTe.neii 183 

• 

H 6 HHH (JBCTa. /fpyrWMH CAOBaMIH, H3MepeH«aH 3Ee3AHafl BeAHHiKHa Hy/K- 
AaeTCH b nonpaBKe 3a cneT aBeTa 3Be3Abi, t. e. b nonpaBKe, HBAHionjeHCH (pyHK- 
uHeS or nncTa 3BC3 abi. Anuzb npn ynere btoh nonpaBKH mm rroA'yHHM Mcnpas- 
AemHyK) 3Be3AHyK) BeAHHHHy m$n KOTopafl cKAaAbiBaeTCH H3 Ha6AioAeHiHOH 
tn'ffw h nonpaBKH cpfllU). HocAeAHioro iieAbsa 10006 in e CHMTarb ahhchhoh cpyHK- 
nueH no oTHomeHHio k n.neTy — Iiy. OHa 6oAee cAoanraH rpyHKniiH, aaBHCHinaa, 
BMeCTe C TCM, H OT HHTeHCHBHOCTH CBeTa 3Be3AbI, T. e. OT ee BeAHHHHbl, XOTH 
nocAeAHOH b ypaBHeHHH UBera nacTO npenefiperaioT. 

rioAbSyBCb peAyKyHOHHOH KpiIBOH, HMeK>IH,eH BeTBb KpaCHbIX 3Be3A> MbI, 
no cyigecTBy, bmhoahhah onep^Hio rpacpHHecKoro yneTa «ypaBHeHHH UBeTa», 
cHHMafl aHanein-i^i ?w,j, r aa» iteesA' pamrax h cpeAHHX cneKTpaAbHbrx KAaccoe 
(B-A-F) c ochobhoh icpHiBOM, a a4h no3AHnx 3B03A (G2 — G4 h »cte>Ke) C BeT- 

BH KpaCHbIX 3BC3A- n P H 3TOM Mb! nOAb30BaAHCb CneKTpa AbHOH KAaCCiHfpHKaiJ HCH 
KaTaAoroB BCO, Kai< KpHTepneM u,BeTa 3Be3A- CAeAOBaTeAbHO, HcnpaBAHAHCb 
BeAHHHHbl AHIHb TCX 3Be3 A, IlBeTa KOTOpbIX Bbipa>KaiOTCH npH6AH3HTeAbHO nO- 

KasaTCAHMii hr era 6oAbiiMMH, hcm 0.5 3b. BeAHHHHbi. HeAbSfi OAHaKo ne npn~ 
3HaTb, HTO TaKOH CnOC06 OCTaBAHeT B03MOH1HOCTH AAH o6pa30BaHHH ohih6ok, 
CBH3a j H ! HbIX C TCM, HTO B o6AaCT3X, nopa*eH,HbIX 3H AHHTe AbHbIM H36HpaT£Ab- 
HbiM norAou^eHHeM, Aanse paHirne 3Be3Abi MoryT 6biTb AOCTaTOHHO KpacHbi aah 
toto, hto6m ohh Tpe6oBaAH yneTa atpcpeKTa ijBCTa. 3 to KacaeTCH, b nepByio one- 
peAb, CAa6bIX HAH A3AeKHX 3Be3Ai KOTOpbie, HaXOAHCb Aa>Ke B OTHOCHTeAbHO npo- 
3paHHbix HanpaBAeHHKX, Bce-TaKH MoryT o6napyiKHTb m e>K 30 eo aho e noKpacHe- 
HHe. Ho h jipKHe auea/tbi He H36aBAeHbi ot 3Toro 3<fxJ)eKTa> ecAH ohh paicnoAo- 
Hienbi b odAacTHX, OTnroruemibix 6oAbiuHM H3.6HpareAbHibiM noTAoinemieM. rio- 
8TOiMy, BbiiBOA 3iBe3A«bix bcahhhhi c AocTaTOHHOH tohmoctmo Tpe6yer hx ompeAe- 
achhh Ib AByx npn6 AHHieHHHX : cinepBa, npeAsapHTeAbHo, a no tom — >; yneTOM 
ycTaHOBAeHHoro noKpacneHHH. 0Ta pa6oTa BecbMa KponoTAHBa, ho aah phas 
riAoiii,aAeH h aah HanCoAee paminx 3bc3a HaM npHuiAocb ee BbinoAHHTb. 

J \ ah npeACTaBAeHHH aaBHCHMOCTH ot ijBeTa b bhac ypaBHeHHH, mm ctpohah 
xapaKTepHCTHHecKMe KpHBbie ah mb no TeM 3Be3AaM FIoAHpHiOH no c acaoc areAb- 
octh, noiosaTeAH ^eTa KOTopwx 6 ahskh k HyAio. 3aTeM, c sthx kphbwx chh- 
TViaAH 3 Ha HeHHH BCAHHHH AAH «KpaCBbIX» 3BC3A IIoAKpHCH n-O’C Ae AOB 3Te A bH O CT1 H , 
t. e. Tex 3iBe3A, noK'asaxeAH ijiBCTa KOTOpbix 6 a» 3 kh k 1.0 3®. BeAHHHHe. Flo’Ay- 
neH'Hbie sHaneHHH cp o to r p a <p h > iec i< h x bcaiihihh nocAeAHHx mm conocTaBAHAH co 

3HaH€HHHMH, H3BCCTHbIMH B HHTepHa^HOHa AbHOH CHCTeMe, a COOTBeTCTBylOIgHe 
pa3H0CTH npeAcraBAHAH «a.K AHHeHHibie ipyiiKiTHH noKa3arreAefi u,BeTa. HannealB 
HecKOAbKO AecHTKOB TaKHx ypaBHeHHH, iMbi HaxoAHAH HnjCAenHii>ie 3HaH€HHH na- 
paMeTpoB no onoco6y iiaHMeiibuinx KBaApaTOB. BoAee 160 oTAeAbHibix cootho- 
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■j34 rjiaBa - BTopan ■ 

me.HMH nocAy>KHAH Haw aa n BbiBOAa (pop My am, npeACTa'BA»iomje3 ypaBtreHne 
yBera ib cAeflyiomeM BHAe: 

(«ij)r) = (w»4ir)onn — 0.032-f 0.324 flU ^ 

+ ,0 1 6 + .014 

3 aBHCHM 0 CTb (pOTOrpaCpHHeCKHX BeAHMHH OT ^eTA 3BC3A BHaqHTeAbHa, HTO 
o6bacnneTca aCeppaijHHMH ofrbCKTHBa h nenoTopbiM o i a wic-ai B<p(pexTHBHiOH 
AAHHbl BOAHbl KaUiefi 1 <Om6hHAUHH CBCTOCpHAbTpa C (fj O T OH A aCT KH K a M M OT 9 (p- 
(peKTHBHOH AAHHbl BOAHbl, COOTBCTCTBV IOI1ICH HHTepHa^OHaAbHOH CHCTCMe. 



PtepTem 7 

HepTeai 7, npeACTaBAHioigHH KpHByio, oTBenaromyio cpopMyAe (1), AaeT 
6 oAee iiarAHAnoc ripeACTaBAeime 06 ypalBHeHHH uaera. 

Oho AofaoA'bHo snaHUTeAbno aah KpacHwx 3B63 a> xapaKTepusiyeMbix po«a- 
sareAHMH iJiieTa okoao 0.7 h 6 oAee. 

KaK yaie rOBOpHAOCb, MbI n0Ab30BaAHCb paBAHHHbIMH MapKaMH (pOTOnAa- 
CTHHOK AAH OnpeA«AM!HH <p OTO rp a (])H neCKHX BeAHHHH 3Be3A' BnOAHe nOiHHTHO, 
vto ypaBHenne LjBCTa aoajkiio 6mti» pa3AH’ino aah pa3Hbix MapoK. OAHaKO', or- 
pOMHyHD IIOAOHiHTeAbHyiO pOAb IirpaeT npHMeHeHHe CBeTOCpHAbTpa, KOTOpblH B 
SKaHiiTeAbiHca cToneHH ycTpaHineT jjBeToqyBCTBHTeAbHbie pasAHHH a (poTonAa- 
CTHHOK pa3HbIX iMapOK, BbipdBHHBaH 3Ha l !eiIHH 9(p(peKTHBHbIX AAHH BOAH KOm6h- 
aiayHH ciBeTOtpHAbT’pa B F 3 c (poTonAacTHHKaMH pa3AHHHbix MapoK. Mw onpe/ie- 
ahah ypasneHHH UBOTa iiohth aah bccx wcno a b 3 y e m bi x hamih coproB (pOTonAa- 
CTHHOK 6 03 (pHAbTpCia H B KQMG'HIiaiT MHX C (pHAbTpaMH H, K GoAMIIOMy yAOBAe- 
TBOpeHHK), ySeAHAHCb B CTOAb BbirOAHOM ACHCTBHH CBCTOIpHAbTpa BFa. A H III b 
AAH KOm6 H H3 II'H H nOCACAHerO c (pOTOIIAaCTHHKaMH Aripa Acrpo MHO/KHTCAb 

npn ny b ypaBHeHHH oxasaACH 3aMeTHo 6oAbiniiM, t. -e. paBHbiM 4" 0.427, c 
* oiuhGkoh onpeASAeKHH, pamioK +0.029. Ho h bto 3 HaqeHHe mhookhtcah HeAb- 

3JI CHHTaTb HOKa^aTeAGM 6oAbIII(>rO pai3AH'HHH B yBGTOHyBCTBHTeAbHOCTHX TIAa" 
CTHHOK B KO<M6HHay,HH C CpHAbTpOM. floBTOMy, MbI He npHHH'AIH BO BHHMaiHiHC 3THX 
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MeTOAHKa onpefleJieHHH HBeTOBbix noKa3aTeJieii 185 

pa3AHHHH H BKAIOHHAH B yilOMBHyTbie BblUie 160 COOTHOBieHHH AaHHbie, OTHO- 
CflUJHeCH KO BCeM HCnOAb30BaHHbIM COpTaM (pOTOnAaCTHHOK, B TOM HHCAe H K 

Artpa AcTpo. CAeaoBaTeAbHo ypaBneHHe ( 1 ) CAeayeT paccMaTpHBaTb KaK ne- 
KOTOpoe cpe/tHee aah Bcex copTOB (poToaiAacTHHOK. 

BAHl3iOCTb MeJRfly C0-6oH SIptpCKTHBHblX AAHH iBOAH pa3AH'HHbIX ■KOM.&H-HaiJHH 
CBt>TO(pHAbTpa BF 3 C H0II0Ab30BaUHMMH IpOTOII A »C T HHiX a)M H CAeflyCT H H3 pe- 
syAbraTOB Men'Ocpefl'CTBeH'Haro oiipeACA-cumi 9<p<peKHHBHbix aahh boab nameH 
CHCTOMbl, BbMIOAIICHlilOrO Ha'MH B03.MOH1HO TIUaTCAbirO. Ho 9TOTO O-npCAeACHUH 
MbI KOCHC'MCfl rioftpofillo B C OO T B-S T CTB y I O HJCM MeCTfi. 

HaKoney, mm eonocraBAjiAM Mea^y co6o« snaHeHHH noKasaTeACM yBeTa 
HAH 3Be3£HbIX BeAHHHH, nOAynaeMblX no pa3AHHHbIM COpTaM nAaCTHHOK, H y6e- 
JKflaAHCb b HeananHTeAbHocTH CHCTeMaTHHecKHx paBAHHHH. TeM He MeHee, pe- 
3yAbTaTbI 3TOPO COnOCTalBAeHHH AaAH HaM BOBMOHiHOCTb mpHBOAH'Tb CffipeAeAe- 
iihh, BbinoAHewnbie no pasnbiM copTaM HAacTHHOiK, k onpe/iCACH h »m, othoch- 
OJHMCJI K nAaCTHIIKaM Artpa HsoxpOM, KOTOpbie MbI CHHTaeM OCHOBHbIMH B na- 
III HX H3MepeH!HHX CpOTOTpaCpHHeCKHX BeAHHHH 1 . rioAo6:HaH peAyKH,HH .nOTpe60Ba- 
.Aa MHpro TpyAa, ho OHa He3HanHTeAbHo it o b a h ji a a na oKoiniaTeAbiibie cpeAmie 
.■SHaneHHH noKaaaTeAeii ymeTa 3Be3A. MeaiAy npoiHM, chhmkh aah 9thx peAyK- 
k m AeAaAHCb cnejpaAbHO. A tak k&k pcAyKiiHH Rbi3MBaAacb bosimojkhwmh 

pa3AHHHHMH AIIHIb B (pOTOrpaXpHHeC.KHX BOAHHHIiaX (b BHAy TCTO', HTO nAaCTHH- 
KH AAH (p O TOB H 3 y a AbHbl X BCAHHHH 6wAiH HOHTH IBCCTAA OAH»aKOTSbl), TO M-OiKHO 
6biAO orpaHHMHTbca AHinb cHHiMKaMH b (poTorpacpHHecKHx Aynax. Ho Te'M He 
Menee mw npo h 3 boa h a h napHwe ((pOTorpaipHHecKHe h (pOTOBHByaAbHwe) chhm- 
kh, icaK oGmhiio. B AainioM caynae (p0T0BH3yaAhHMe chhmkh cAyan-iAH xoponniM 
KoiiTpoAeM npospannocTH h npoHHx ycAOBHH. 3 to 6mao ea-JKHO, ecAin RMeib b 
BHAy, HTO CHHMKH aah AAIIHblX IjeACH 3aHHMaAH 6oAbUIHe npOMCiKyTKH BpeMe- 

HH AO nOAHOH HOHH ( NsNe COOTBeTCTBy K) III HX -HeraTHBOBI 1398, 1399- 1400- 

1401, 1402, 1403, 1404- 1405, 1406, 1407- 1414- 1415, 1416, 1417, 1418, 
1419, 1420, 1421, 1422, 1423, 1424, 1425, 1426, 1427, 1428, 1429a, 1430a, 
1431a, 1432a, 1511, 1513, 1515a, 1552, 1553, 1554, 1555, 1156, 1557, 1558, 
1559, 1561, 1562, 1563, 1564, 1565, 1566, 1567, 1568, 1569, 1570, 1571, 

1572; cuHTbi b nepnoA c 30. XI. 1943 no 11. X. 1944). 

CTporo roBopsi, TLu,aTeAbHbiH bwboa ypaBneHHH upeTa Tpe6yeT yneTa He 

TOAbKO paBAHHHH B MapKaX (pOTOnAaCTHHOK, HO H H3MeHeHHH npOAOAJKHTeAbHO- 
CTH 3KCn03HyHH, KaHCCTBa H3o6paJKeHHH, ycAOBHH npOHBAeHHH h, HaKOHey, — 
rHAHpOBaHHJI H (pOKyenpOBKH. Bo3MO/KHO, HTQ 3TH ABA n'OCACA'HlHX (paKTOpa HB- 
ajiiotch Han6oAee ouryTHMbiMH. Ho hohktho, hto KorAa mw npHAopjKHBaeMOi 
■OAHopoAHoro peaiHMa cpororpa^HpoBaHHH h npoHBAeHHH co BceS bo3Mo-2Khoh 
CT porOCTblO, ITpaKTHHCCKOe BAIHHHIie 60 AbUXHHCTBa H3 nepeHHCAeHHbix (paKTOpofe 
cboahtch noHTH K iiyAio. YneT KanecTBa H3o6paiKeHHH, kohchho, npaKTHnecKH 
HOHTH HeB03M0HieH, HO TO o6cTOHTeAbCTBO. HTO MbI, npHAAB3H BCCa pa3AHHHbIM 
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onpefleAeHHjjM, 6paAH b pacnex h sxox cpaKTOp, aoaikho yMeHbinaxb bahhhh&~ 
ero h co cTopoHbi 'ypaBHeHHfl nBexa. 

PacJCMOTpuM Tenepb noApo6HO noAyneH.ibie hbmh pham (JioTorpatpiiHecKHX 
BeAHHHH, HX COOT.HSOUieHHe C COOTBeTCTBylOIIJHMH pHAaMH flipyXHX OiIip©A®A©HiHH 
H OCo6eHHO C CHCTeMOH HHTepHailHOHaAbHbIX BeAHHHH. B CBH3H C HOC ACAO'B 3H H “ 
eM b nocAeflyiomeM H36HpaTeAbHoro norAOigeHHH h ero yBeAHHeHHH c paccxon- 
HHeM, oco6eH«oe sHaHCHHe npHofipetaeT aah hac Bonpoc o bo 3 mo>khom HaAHHHH 
b Hamnx onpefleAeHHHX 3aMexnoH CHCxeMaxHHecKOH ohih6kh, 3aBHCHm,eH ox 
BHAHMOH 3BC3AHOH BCAHHHHbl. 3x0X BOIipOC 3 aCAyHiHBaeX OCo6eKHOrO BHI-TMa- 
hhh k ce6e b HHxepecax npaBHAbHOH HHxepnpexayHH o6HapyncHBaeMoro Ha6Aio~ 
AeHiHHMH IIOKpaCHeHHH 3lBe3A C yMeHblHCHHeM HX BHflHMOTO SACCKa. 

ripoBepHM yKa3aHHyio cneTeina'i 'necKyio ouiiH6Ky opaBHcuHCM haihhx bcah- 

HHH CO 3HaHeHHHMH, nO'AyHeHHblMH B ApyrHX CHCXCMaX. 

Bee 14000 3Bes a Hamero KaTaAora hmoiot H 3Becxirbie (poxorpatjMHecKHe 
BeAHHHHbi, onpeAeAeHHbie b FpoHHHreHe no tpoxorpaipHHM, np0H3BefleHHbiM b 
F apeapACKOH o6cepBaTopHH. 3 th BeAHHHHbi noMeineiibi b KaxaAore BCO. Ohh 
npH3HaHbi 6AH3 KHMH k HHTepHau,HOHaAbHOH cHCTeMe BeAHHHH h, BMecxe c TeM, 
OHH CaMH He OTJirOmeHbl CHCXeMaXHHeCKHMH OIUH6K3IMH, KaK s TO. CAeAyeT H3 

paccyHifleHHH bboahoh nacTH KaTaAoroB BCO. TaKHM o6pa30M, Haw npeACTaiiH- 

Aacb XOpOUiaH B03M0.IKHOCXb CpaiBHCHHH BeAHHHH A AH BCCbMa 6oAbHIOrO KOAHHe- 
CTBa 3Be3A- 

CoCTaBHB Xa6AHU,bI pa3HOCT6H MeiKAy H'aiHIKMH (pOTOrpallJlHUeCKHMH BeAH- 
HHHAMH H r pOHHHireHCKHMH H pACnOAOHCHB, npH 3T*0M, pa,3HOCTH no 6 acckv 
3B63A, Mbl nOCTpOHAH rpaiJlHKH 3aBHCHM0CXH pa3HOCTH OX 6 ACCRA IIOHT'H AAH 

13000 3BC3A, pa3AeAbHo AAH oxAeAbHbix rpynn UK. Mm haihah neAeooo6pa3 - 
hmm paccMoxpexb 3 th pa3HocxH Hmchho no xeM rpynnaM I4K, ha KaKHe ohh 
pa3AeAeHbi y Hac no npH3HaKy raAaKTHHecKHx iunpox, t. k. AHCKyccHH o 6 hjhx 
pesyAbTaTOB b 6oAbinoM KOAHHecT'Be CAfynaeB 6a3HpyeTCH Ha gp<ibhchhh M€ti*KAy 
C060H epeAHHX AaHHbIX, OXHOCHIgHXCH K ynOMHHyTbIM rpynnaM. B 3X0M CMbICAe,,, 
BamHO y6eAHTbCH, hto cTACAbiibie rpynnbi b cpeftHCM oAHopo'AHbi b oxHonieHHH 
CHCTeMaTHHeCKHX OIHH'6 oK IbXOAHIUHX B HiHX 3Be3fl. 

Kan 3X0 CAeAyer H3 HepTeata 8, pa3hocxh seayr cc6h hohth coBepmeHiHO 
OAHHaKOBO AAH Bcex rpynn OK. Bco6uje «e. Bee ohh yMeHbmaroxcH b ne&Mb- 
iuhx npeaeAax no Mepe nepexoAa k cAai6wM 3Be3 AAM. C ac aob arre a mio , ecAH 

r pOHHHreHCKHe BeAHHHHbi CHHTAXb COBepUieHHO OB060AHMM1H OT CHCXeMaXHHe- 

ckhx ouih 6 ok h npH3Haxb HaAHHHe y hac cHcxeMaxHHecKoii ouih 6 kh xoth h h e- 

3 HAHHXeAbH 0H, XO 3H3 K 3X0H OUIh 6 kH xaKOB, HXO nOCAeAHHH He MOTAA' 
6bl yMeHblUHXb HaACHiHOCXH HAUIHX HHXepnpeXaiJHH H B'bIBOAOB 06 H36bITKaK 
y B eTa H 06 HX (yBeAHHeHHH C paCCXOHHHeM. 

XapaKxepHo, hxo KpHBbie Ha Hepxen<e 8 He xoAbKo HMeiox oAHHaKOBbiir 
bha, ho BMecxe c xeM ohh pacnoAOJKCHbi TecHO, hxo noKa3biBaex h KOAHHecxBeH- 
Hyio OAHopoAHOcxb MaxepnaAa, oxHOCHigerocH k pa3AHHHbiM rpynnaM flK. 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A0362 0001 0008-1 



npaBfla, Kpiinan A a» rpynnbi I HecKOAbico Bbrrne ApyrHX, ho am bos'mcmk- 
ho, oObHCHHeTCH TeM, hto OHa othochtch K caMbiM nepBbiM HauiHM onpefleAe- 
HHflM, npn KOTOPHX, OHeBHAHO, He Bee (JjaKTOpbl yHHTbIBaAHCb flOCXaTOHHO. 
TinaTeAbHO. B nacTHOcTH, Mor ao CKasaTbcn, xoth h b secbMa H>e6oAbmoiH creme- 
HH; — o'rcyTCTBHe peAyKUHH BeAHHHH, noAymeHiHbix no n a ac th hk aiM Arc}) a AcTpo. 
Bo bchkom cAynae, HeAb3H othccth sto HBAeHne 3a cneT FpoHHHreHCKHX BeAH- 

HHH, Ha'CKOAbKO 06 3TOM MCWKHO CyflHTb HO flaHHMM BBOAHOH HaiCTH KaTaAOTO'B. 

BCO. 



HepTCJK 8 


CsH3b HaiHHX BCAHMHH C FpOHiHHreHCKHMH MOJKHO BbIpa3HTb H (popMyAOH/, 
BWBeAeHHOH r-iaMH no cnoeo-6y HaHMeirbiinix KBaApaTom Ha ochob© 6oAbinoro ko- 
AHHeCTBa COmOCTaBAeH'HH (HeCKOAbKO COT yCAOBHblX ypaBHieHHn). npH a TOM 
pa3H0CTH rpynnnpoBaAHCb b TaOAH^i, cocTaBAeHHbie no apryMeHTaM 6AecKa w 
cneKTpaAbiioro KAacca, a b ycAOBHbie ypaBHenHH BHocHAHCb 3HaneHHH pa3Ho- 
eren, cpe/uine a ah naHHoro 6AecKa n AanHoro cneKTpaAbHoro KAacca. 

B peayAbTaxe Mbi no Ay hh ah a ah cooTHomeunn Meatfly naniHMH cpoTorpa- 
(JmnecKHMH BeAHHHHaMH h FpoHHHreHCKHMH cAeAyicngee BbipaaieHne: 


(m,|)i)KC — (?«(i)r)rp = ±0.02,,— 0.01 4 (m — 11.0)±0.08 5 C (2) 

+ .010 ±.008 +.021 

Ho npn BbIBOAC 3TOH CpOpMyAbI Mbi nOAb30BaAHCb FpoHHHreHCKHMH BeAH- 
HHHaMH, npHBeaeaabiMH k ueAHHHiiaM MoyHT Bhabcoh corAacno ra6- 
AHijaM cpaBHeHHH N° ,17 b BCO, I H BCO, II. TaKHM o6pa30M, 3Ta cpopMyAa cko- 
pee BbipaiKaeT CBH 3 b C IBeAHHHHAMH MoyHT BHAbCOH [854]. BnpOTCM, Mbi HMe- 
AH BO3M0iKHOCTb CpaBHHTb HaUIH BCAHHHHbl C BCAHHHHaMH MqyHT BnAbCOH H. 
HenocpeflCTBeiiHo. B nocTpoenHH jkc rcahmhh MoyHT Bha&coh aoct h r H-yTbi 
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1 188 FjiaBa BTopaa 

BecbMa xopomne pe3yAbTarbi. 3ra chctcme, pacnpocTpaHeHHafi 40 TaKO.ro fla- 
jveKoro ripefleAa KaK 17 — 18 3B. BeAiviHHa, cBo 6 oflHa ot CHCTeMaTHHecKHx oiiih-> 
6 ok. Ona MaAo oTAHHaercn or chctcmm Trans, lnt- A ;tr. Union > I. 1922, b 

MaCTHOCTH H B HHTepBaAe 3B. BeAHHHH 11 13.5, KaK B OTHOIIieHHH HyAb-nyHKTa, 

TaK H B OTHOIIieHHH IHKaAbl BeAHHHH (Mt W Contr- ( 289, 1925). B KaHiflOH nK 
HMeiOTCH B CpeflHe.M OKOAO flOCHTH 061 JOHX 3Be3fl ) T. e. 3BC34, HMeiOIIIHX onpefle- 
AeHHH BeAHHHH b KaTaAore MoyHT BwAbcOH h y Hac. nofloGnoe conocraBAeiiHe 
flAH 300 3 Be 3 A BO Bcex HOC AOflOB a H H bIX HiaMH OK 4 a AO CTOAbKO Hte yCAOBHbIX 
ypaBHeHHH, pemeHHe KOTopwx npHBeAO k CAeflyioiijeMy.- 

r)ii6 — — —0.019 — 0.03 2 (m — 1 1.0)-f-0.1 1 3 C 

±.018 ±.011 ±.022 { ' 
HepTeam 9 h 10 nocTpoeHbi Ha ocHOBe ypaBHeHHH (3), rrpHHewi h i 

nepBC'M H3 HHX flaHbl 3aBHCHMO'CTH pa3H0CTH B 3B03AHbIX BCAHHHHaX OT 6 Ae- 
CKa, OTfleAbHO flAH 3Be3fl, HMeiOIIIHX IJBeTa, COOTBeTCTByiOHJHe nOKa3aTCAHM 

ysera, paBHMM 0.00; 0.25; 0.50; 0.75; 1.00 h 1.25. Ha BTopoM Heprenie paano- 

CTH B BeAHHHH&X HpeflCTaB ABHbl B 3aBHCHM0CTH OT HBCTa 3B€i3fl, OTfleAbHO flAH 

3Be3fl, HMeioujHx (poTorpaipHiecKHe hpkocth, paBHbie 10.5, 11.0, 12.5, 13.0 h 
13.25 3B BeAHHHHbl. 



TepTCHC 9 


Ko3<|)CpH!£HeHT, OnDefleAHIOlIJHH aaBHCHMOCTb OT OfleCKa, B ^(OpMyAaX (2) H 
(3) Maa h oHi fleficTBHTeAbHo yMeHbuiaeT pasiTOCTb b BeAHHimax npH nepexofle k 
CA a6biM 3 bo 3 fla m . Ho H3 3thx ypaBHeHHH cAeflyeT, BMecre c tc'm, 6oAee 3aMeT- 
Haa 3aBHCHM0CTb OT IJBeTa. 

ypaBHeHHH, nOflo6Hbie ypaBHeHHK) (2), BbIBOflHAHCb H B OTfleAbHOCTH flAH 
nAoiiiaflefi paaHbtx rpynn. B OTKomeHHH hx mojkho aalMeTHTt, hto ohm lace ho- 
CHT B oSlgeM OflHHaKOBblH XapaKTep. Kaaifloe H3 HHX OCHOBaHO Ha yCAOBHbIX 

ypaBHeHHHx hhcaom ot 80 flo 150. 
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MeiofiHKa onpefleJieiiHH QBGTOBbix noKa3aTejiefi 189’ 



HmepecHbiM iiBAJieTca cpaBHemHe Haiunx bcatoh c h h Te p h a ij h o h a a b him m h 
BeAHHHHaMH Cnpca h ero coTpyAHHKOB, onyOAHKOBaBiuHx b 1941 roAy Be- 
AimHHibi ii LJaeTa 3 bc3a CeBepnee S === — j— 80 [855|. 3tot KaTaAor n p e ac t a s a n g t 
co6oh 0'6pa3ei£ HaH6oAee Ti^aTCAbHO BibinoAHeHHOH pa6oTbi no nocTpoeHHio cii- 
CTeMbl BeAHHHH H OH npe^OCTaB AHeT 60Abiniie B03M05KH0CTH flAH cpaBHeHHH H 
peAy^HH K HHTepHa^HOHaAbHOH CHCTeMe KaK (pOTOrpaipHMeCKHX, TaK H CpOTO- 



HepTeac 10 


BH3yaAbHbIX BeAHHHH. /[aH 3TOH IjeAH MbI HCn0Ab30BaAH 6oAbLUOH HeraTHBHWH 
MaTepnaA, KaK ns Tex naacTHHOK, KOTopwe nocAy>KHAH HaM sah HaniHX ochob- 
hwx onpeAeAemiH (cm. Bwuie), t?.k h H3 cnetjuaAbiio noAyneHHwx (poTorpacpn- 
poBaHHeM oOxacTen c yeiiTpaMH okoao 8 = + 82—84°. Mm naSeraAH TaKHX 
ynacTKOB okoaO’ CeBcpnoro IIoAioca, npo KOTopwe H3BecTHO, hto ohh nopamenbi 
norAonjenneM (Hanp. g =86°. 5; 6 = 87°. 3 [660]). 

CpaBiieHne nainnx h h HT epn an, Hona Ab h bi x 3Han©HHH cJioTorpacfiHHecKHx ne- 
ahhhh aah OoAbinoro KOAHHecraa 3Be3,A ASAO HaM aah pasHOCTH (?»< |>r) kg — 
m <|,r) «ht cAeAyioujHe sHaneHHH, aaBHCHujHe ot OxecKa 3Be3A (cm. TaKiKe nep- 
TeiK 11): 

9»» 75 10.25 10.75 11.25 11.75 12.00 

-f 6™ 04(40) +0.05(85) +0-06(150) +0.06(100) +0.05(60) +0.03(45) 

B 3 toh TafixHHKe ijHtfipbi, nciMeiH,eHHbie iB ckoOkh, o3HanaioT KOAHHecTBa 
3Be3fl, no KOTopbiM BbiBefleHbi cpeAHiie 3HaHeHHH pa3HOCTen. 3B63AM, coAepnsa- 
xijHecH b KaTaxore C h p c a, rxaBHbiM o6pa30M, jipne 12-oh 3B. bcahhhhm h no- 
TOMy AaHHbie Ta6AHHKH He MoryT nepeKpbiTb Becb KHTepsaA bcahmhh Hamero 
KaTaxora. 

PaanocTH BeAHHHH naxoAHTCfi b npeAexax 0.03 — 0.06, npHHOM HaH6oAbiuHX 
3 HaneHHH ohh AOcraraioT aah 3Be3A cpeAHero OxecKa. Xoa paanocTH b 3aBHcH- 
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190 TjiaBa BTopaa 

MOCTH OT 6ACCKa 3Be3£ BbipaiKaeT OTKAOHeHHe KameH XIIKaAbI BeAHMHH OT HHTep- 
■ Hay HOH a A b HOH . 


f 



4,75 d0.25 10.75 11.25 11.T5 12.25 m 

* HepTent 11 


EcAH paCCMOTpeTb aHaAOrH'HHbie paBHOCTH B BeAHHHHaX B 3aBHCHM0CTH OT 
iiiBeTa, hah cneKTpaAbHoro THna 3Bea + to noAyiHTCJi cAeflyioujaH KapTHHa (cm. 
Ta-KHte HepTe>K 12): 

A0 — A4 A5 — A9 F0 — F4 F5 — F9 GO — G4 G5— G9 K0 — 

+0”> 02(20) +0.01(30)+0.06(45) +0.05(95) +0.06(120)+0.08(95) +0.11(20) 

3aBHCHMOCTb ot ijBera BbipaaceHa pe3ne h pa3H0CTH BoapacraioT c yBCAH- 
HCHHeM noKasaTCAeS ijBCTa, hto HaxoflHTiCH b corAacroi h c ftaWHbiMH, H3AO*KeH- 
:HbiMH Bbiuie, HanpHMep, — BbrreicaioigHMH hs nepTe*a 10. 



Fa F i K. 

HepiejK 12 

CpeflHee B3BemenHoe 3HaHeHHe hah pa3H0CTH (fK<jir) ko — (w^r) hht oi<a- 
3bIBaeTCH paBHbIM +0.053 H +O.O 60 3lB. BeAHHHHbl no nepBOH H BTOpOH Ta6AHH- . 

«aM, COOTBeTCTBCHHO. 
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MetoflHKa onpeflejieHHH u,BeroBMx ncmaaaTejieft 191 

HaKOHeg, mm BWBeAH no cnoco6y HanMeHbiuHx KBaflpaTOB ipopMyAy, rflt 
ynoMHHyran pa3HocTb npeflcraiBAena itaK cpyuKnua 6AecKa h uaera 3Be3A, oaho- 

HcnoAbsoBaHne, b cbhsh c stum, 12 chhmkob h H3MepeHHe okoao 90 3Be3fl 
na KaatflOM neraTHBe npiiBCAO nac k CAeflyromeMy coothoiuchhio Meatfly HaimiMH 
H HHTepHailjHOHaAbHbliMH l|) 0 T OT p A (p H HOCK H M H 'BeAHHHHAMH : 

(w*r) K6 -(«$r) HU x=+0.01 2 --0 03 0 ( w -11.0)+0 r 08 7 C (4) 

±.014 ±.011 

3ro ypaBneHHe aw paccMaTpiisaeM b KanecTBe peflyKHUO-HHoro k HHTCpira- 
ijHOHaAbHOH cncTeMe. Tpn HAeHa, coflepataujuecji b ero npaBofi Macra, onpefle- f?%M 

AinoT co6oii HyAb-nyiiKT, TOHHOCTb uiKaAbi BeAimiiH n, HaKOHeu, BAHHHne Ha ee- f 

. a H p h h y 3Be3Abi ee n,BeTa. 3 thm iiocacahum hachom HHorfla — xoxb n peAKO Te- j! i % 

nepb — npeHe6peraiOT npn, BbiBOAe peflyKipioHHbix ypaBHeHHH. Ho oh HiweeT jJ «r 

He Mei-ibuiee sHanemie, neM BTopon, 1160 SBesflHaa BeAHHiina, noHUTHO, ABAaerca ■7w'4E 

BeAHHHHOH, Bblpa^KalOUjeH OAHOBpeMeHMO KaK nOAHyiO HHTeHCHBHOCTb CBeTa, t. e. ’fr m • 

HSAyaenne, xaK h cneKTpaAbHoe pacnpeAeAeHHe sneprHH aToro HBAyaeiiHA. B 

CBH3H c 3 thm nofloGHbie cooTHiomeHHH BcerAa Aynme npeflCTaaAHTb hmchho Tpe- § ?‘J ” 

MH 

Ha ocHOBaHHil ypaBHenna (4) cocTaBAeHa Ta6AH^ XIV, no KOTopofi Moat- 
ho noApoOnee paecMOTpeTb aaBHCHMocTb paairocTCH b BeAHHHnax or 6Aecita h 


TaOAnua XIV 


flOK 

\. UB* 

Sb-bca. \. 

0.00 

+0.25 

+ 0.50 

+0.75 

+ 1.00 

+ 1.25 

10.5 

+0.027 

+0.049 

+ 0 071 

+0.093 

+0 114 

+0.137 

11 0 

+ 012 

+ 034 

+ 056 

-t- 078 

+ 099 

+ 121 

11 5 

— 003 

+ 019 

+ 041 

-f- 062 

+ 084 

+ 106 

12 0 

— 018 

+ 004 

+ 026 

+ 048 

+ 070 

+ 091 

12 5 

— 033 

— Oil 

+ Oil 

4- 033 

+ 054 

+ 076 


Euje narAaAHee BWCTynHT AaHHoe cooTnoineHHe Meatfly BeAHHHHaMii, 

:i ecAH nocTpoHTb nepTeatH 13 h 14 , aHaAornanbie nepTeataM 9 h 10 . 

06 ih,hh xapaKTep 3 thx HepTeateft HaxoflHTca b corAacHH c rpaipHKaMH 
9 H 10 , TAK/KC ItaK H C flaHiHbllMH HepTeHtCH 11 H 12 . 3 -rOrO :H CACflOBaAO O'tKH- 
flaTb, BBHfly Toro, hto bo Beex flaHHbix cAynaax mw 'cpaBHHBaeiM haiiih BeAH- 

HHHbl C HHTepHa^HO^^aAbHOH HAH 6AH3KHMH It Hefi CHCTeMaMH. CorAacne 
HecKoAtjKO HapymaeTca AHuib b oTHomenHH AeBoro Ktn^a rpacpHKa 11 , hto 
IMOatHO oObHCKHTb TeM, HTO B flaHHOM CAyHae OepeflHeHHe npOHCXOflHT flAfl 
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192 FjiaBa BTopa* 


OTHOCHTeAbHO MaAOTO KOAHHeCTBa 3Be3fl. n P H 3TOM 3HaHHTeAbHaH MaCTb HI 
He HBAfleTCH oSiyHMH co 3Be3flaMH, ynacTByioiijHMH b nocTpoeHHH apyriix 


’'rrrc.'Ke;:,. 



HepTem 13 


HhjkC MbI npHBOAHM CBOAHyiO Ta6AHIiy pa3H0CT6H MCJKAy HaillHMH C})0- 
TOrpatJlHHeCKHMH BCAHHHHaMH H BeAH'IHHaMH rpOHHHreH, MoyHT BHAbCOH H 
C h p c a, cooTBeTCTBeHHO (Ta6AK(ga XV). 

^HCKyCCH H AaHHblx 9TOH Ta6AHIJbI He npeACTaBABeTCH Heo6xOAHMOH; 
nOCACAHHC nOBTOpaiOT BbIBOAW, H3A0JKeHHbie BblUie. 

B 3aKAIOHCHHe MbI XOTCAH 6bl CASAATb AHIHb OAHO 3aMeHaHHe 061IJCTO 
xapaKTepa. TaK KaK ypaBHeHHe (3) cocTaBAeno Ha ocuoBe 3 bc 3 a, Bomeamm: 
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Mcto/ihk.-i onpeaejieHHH jibctobux noKaaaTeaeS 193 

B Hanoi I1K, noABeprHyTwe MHoroKpaTHWM H3MepeHHHM, a ypaBHeHHe (4) — 
Ha OCHOBe CneiJHaAbHbIX CHHMKOB, Mbi CKAOHHbl CHHTaTb, HTO ypaBHeHHe ( 3 ) 
npeflCTaBAHer nauin naOAiOAeHHH Ayniue, sew ypaBHeHHe (4), xoth b o6igeM, 
Me>K4y HHMH hct cy iHje ctb eniHo h paaHiHHbi. Ho, kotaa imm noripo6o-naAH no- 
CTpoHTb ypaBHeHHe, anaAorn'iHoe (4) -.My, no tcm sBea^aM, Koropwe AOKar 
6 ahjkc k Kpyry ckaohchhh + 80°, r/ie cpoTorpaipHpoBaHHe nponcxoAHT b 

06bIHHbIX yCAOBHflX K HeT BAHJ1HHH «nOA>ipHbIX OIUH60K*, MbI ITOAyHHAH 

ypaBHeHHe, npHGAHJKajouieecji k (3). Mbi He npHBOAH M ero a^ecb, TaK Kax 
oho nocrpoeHO na OCHOBe othochtcabho MaAoro HHCAa 3Be3 A h hmcao aah 
Hac 3HaMeHHe AHiiib KaK onbiT h KOHTpoAb paccy^K^eHHH. 



HepTenc 15 

HaKoney, cAe^yeT noxasaTb corAacne Hauinx ^OTorpa^HiecKHx BeAH- 
HHH c BeAHHHHaMH, nanpHMep, KaTHAora Movht BHAbc.au [854], B 0 Bcex 
copoKa rpcx riAoujaAnx KanTeHiia mw hmcah iiohth 250 o6uxhx 3 Be 3 A a 
HpeAeAax 6Aecna ot 10-oh ao 13.5 3b. bcahhuhw. 
ij. A 6acT. aeTpoc}). 06c., JSie 12 
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rm=o.oo 


PjiaBa BTopaa 


Ta6AHija XV 

mx=+o.5o 


nu=+i.oo 


- » ■ — i 

Tp MB | Cape r p | MB Cape I> MB 

10‘ +0+30 -0.003 + 0.027 + 0.072 + 0.053 + 0.071 +0.115 +0.109 +0.U4 

Wit 016 I 035 t 003 t 058 + 021 + 041 + 101 + 078 + 084 

12 0 i 009 051 — 018 - 4 - 051 + 005 + 026 -f 094 + 064 + 070 

S3 3 057 - S 33 J 044 I Oil + on + 087 + 045 + 054 

13.0 1 005 - 083 - + 037 ~ 027 ~ , + 080 1+ 029 

B CAynae, Koraa naum $oTorpa$HHecKHe bcahhhhw cpaBHHBaiOTCH c 
BHAbcoHOBCKHMH 6e 3 npeABapHTeAbHoro npHBeaeHHa nepBbix k HHTepHayH" 
OHaAbHOH CHCTeMe,, Mbl HMeeM 3 HaHeHIie epeflHefi apHCpMETHHeCKOH paSHOCTH 

bcahmhh b sthx flByx cHCTeMax okoao 0.15 (nepTeH? 15). 

flocAe peflyKUHH *e Hauiax bcahhhh c noMombio Hau/efi (J>opMyAW, sto 
BHaieHHe ywenbuiaeTca. n P H stom cpe fl Hee aAre6paHHecKoe pasHOcreH 

(fW<jir)K6 — CTaHOBHTCH paBHbIM 0.02 3B- BeAHHHHbl. 

Bee cKasaHHoe b 3T0M naparpatpe npcflCTaBAHeTca cBHfleTeAbCTBOM Ha- 
Aokhocth HaniHX onpefleAeHBM cpoTorpacJjHHecKHx 3 B e3flHbix bcahmhh. 

§ 12. ©OTOBH3yaAbHbie BeAHBHHW 3Be 3 fl. Hx CBH3b C HHTepIialJHOHaAbHOB 

CHCTeMOH 

(PoTOBH3yaAbHbie seesflubie bcahhhhm BbiBOflHAHCb TaKJKe Ha ocHOBa- 
MHH cTawflapTOB CeBepnofi noAHpHOH nocAeflo®aTeAbHioiOTH. Km bhaho H3 
M© P Te>Ka 6, peAyKUMOHHaH KpHiBaa b a«b» cAynae npoeoA'HTca y B epeHH©e, 
pacceaHHH ToneK BOBce Her; Her BwnaAaHHH H3 k P hboh xoneK, othochiijhxch k 
xpacHbiM 3Be3AaM. HaKOHea, (poTOBHayaAbHan peAyKUHOHHaa K P H B aa Kpyne, 
'HeM $ 0 T 0 rpa$HHecKaH. 9 to HBAeHHe HaxoflHT oObHCHeniie b pa3AHMHH mok 
A y co6oS BHaa h xapax-repa cpoTorpatpHHecKHx h (J)OTOBH3yaAbHbix H3o6pa- 
2KeHHH 3BC3A- B CHAy XpOMaTHHeCKHX CBOHCTB HCHOAbSySMblX H3MH o6teK- 
thbob, H306paweHH* 3Be3A B <poTOBH3yaAbHbix Aynax noAyHaroTca He CTOAb 
peano onepHeHHbiMH, xax b (pOTorpacpHHecKHX H, mokho OKasarb. necKOAbKO 

CXOAHH C BHe^OKaAbHblMH H3o6paJKeHHHMH. 

HccAeAOBaHHe ypaBHeHHa ijBeTa TeM *e cnoco6oM, hto 6wa npHMeHeH 

Aah CAynaa tpoTorpatpHnecKHx bcahhhh, o6 H apy>KHAO BecbMa MaAyio aaBHCH- 
MOCTb OT IJBeTa, HTO HaXOAHTCH B COrAaCHH CO CKaa'aHHbIM Bbiuie B OTHOme- 

HHH KpacHbix 3Be3A Ha peAyxijHOHHOH KpHBOH nepTewa 6. 

(DopMyAa, ocHOBaHHaa Ha H3MepeHH H 6oAee Asyx^ acchtkob 3Be3A »a 
KaJKAOM H3 -12 HeraTHBOB, HCIIOAb30BaHHbIX AAa AaHHOH IjeAH H BbipaaialO- 
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Mcto/(hk.q oirpc/(e;ieiiHH iiBeTOBbix noKa 3 aTejieH 195 


iaijaa ypaBHeHHe HBeTa aah (pOTOBiisyaAbUbix bcahhhh, itphhk A a cAeflyioiijHH 

'■an/c 

0W(|>b) — (w^b) cnn +0.01^: — 0,07 g niX 

+ .012 +.011 

3flecb MHOJKHTeAb npa noKa3aTeAe ^eTa b neTbipe pa3a MeHbiue coot- 
BeTCTByroiijero mhojkhtcah b ypaBHeHHH (1). To oficTOHTeAbCTBo, hto btot 
«03Cp(pHIJHeHT 4ABI (JlOTOBH3yaAbHbIX BCAHHHH B HeCKOAbKO pa3 MeHbUie 
KoscptpHii’HeHTa 4 A a CAynan (pororpacpHHecKHX b©ahhh« npeflCTaBAneTCH 
ecTecTBenubiM. /{eficTBHTeAbHo, nocKOAbKy Ha ypaBHeHHe yBeTa OoAbiuoe 
BAHHHHe OKaabIBaeT OnTHKa (o6beKTHBbl) HHCTpyMeHTOB, pa3AHHHe B HHX 
40A>KH0 SoAbUie npOHBAHTbCH AAH (j)OTOrpa<|)HHeCKHx BeAHHHH, T K. pa3Hbie 
oGbeKTHBM 3aMeTHo pa3AHnaioTCH b cnoco6HocTH nponycxaTb (pHOAeTOBbie 
H yAbTpa(J)HOAeTOBble AyHH, B TO BpeMH KaK BHflHMbie AyHH nponycKalOTCH 
; pa3HbIMH oObeKTHBaMH IIOHTH B OflHHaKOBOH CTeneHH. B IjeAOM, ypaBHeHHe 
(5) CBH4eTeAbCTByeT O 6AH30CTH Hauiefi <|)OTOBH3yaAbHOH CHCTeMbI BeAHHHH 
K HHTepHaiJHOHaAbHOH. 

Ha nepTeJKe 16 npeAciasAena 3aBHCHMocTb pa3HOCTeH BeAHHHHbi ot 
T noi<a3aTeAefl HBeTa, KaK 3 to cAe^yeT H3 ypaBHeHHH (5). 



HepTeHt 16 

HaAHHiie cpoTOBH3yaAbHbix BeAHHHH 3Be3fl ceBepHee 5 — + 80® B Ka- 
TaAore C h p c a [855] 4 aAo naiw BOSMOJKHOCTb BbiBecTH (popMyAy cootjio- 

meHHH HaiHHX fpO'TOBITBya AbHbfX BeAHHHH C HUTepilaHHOHa AbHblMH Ha OCHOBe 
H3MepeHHH H CpaBH€HHH 6oAbHIOro KOAHHeCTBa 3 Be 34 . 

EcaH COCTHBHTb pa3H0CTH (|)OTOBH3yaAbHbIX BeAHHHH Wifi J> b)k6 — (w/|J,b)hht 

H paCCMOTpeTb HX 3aBHCHM0CTb OT 6AeCKa 3Be34 H OT HX yBeTa B 0T4eAbH0“ 
cth, noAyHHM CACAyiomHo 4jBe thOakhkh: 


9. "i75 

10.25 


10.75 

11.25 

11.50 

+0 , m 00(50) 

+0.02(150) 

+ 0.03(80) 

+0.05(40) 

+ 0.05(30) 

A0 — A4 

A5— A9 

F0— F4 

F5 — F9 

G0-G4 G5 — G9 K0— 

+0™04 

+0.02 

+ 0.03 

+0.03 

+0.07 

-0.02 —0.01 

(15) 

(30) 

(40) 

(85) 

(110) 

(110) (30) 
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196 TjiaBa BTOpan _ „ 

3 tHM Ta 6 AHHKBM COOTBeTCTBylOT HepTeJKH 17 H 18 . MbI BHflHM, HTO> 
{p 0 T 0 BH 3 yaAbHbie BeAHMHHbi b HauieS cHcTeMe 60 Aee 6ah3kh k HHTepHayHO- 
HaAbHoii cHCTeMe, neM cpOTorpacpHHecKHe bcahhhhm. CpeflHHe BBBenieHHbie- 
3 HaMeHHB flAH paSHOCTH (w^jb)k 6 (W(J)b)hht paBHbl + 0.026 H + 0.024 3 B- 

BeAHHHHbi. 

Hap«ay c cocTaBAeHHeM cpeAHHX pa 3 HOCTe 2 b oTAeAbHoem no apry* 
MeHTaiM 6 AecKa « uaera, mm BbiBOAH (pop My Ay aah aHaneaHH pa. 3 HOC.TiH b 
saBHCHMOCTH ot 6 AecKa h UBeTa, OAHOBpeMeHHO, no cnoco6y HaHMeHbuiHx: 
KBaapaTOB. Ochoboh CAy>KH ah HecKOAbKo cot ycAOBHwx ypaBHeHHH, nocTpo- 
eHHbix no AaHHbiM H 3 MepeH H fi ao 60 3 Be 3 A na Ka>KAOM hs 10 HeraTHBOB*. 

noAyneHHbix c stoh ijeAbio. ’ 

CooTBeTCTByioujee ypaBHeHHe npHHHAO cAeAyJoujHH bha : 

(»»4, b ) K6 — 0 «())b)hht = +0.Q3 0 4-O.O3 1 ( w — 10.5)— 0.03 S C (6) 

±.006 ±.004 +.007 



3.7S 10.25 10-75 1125 11.75 rn. 


l IepTC‘H< 17 

L^BeTOBOH K 09 $g)HlIHeHT B 9 TOM ypaBHeHHH MaA. B KaHeCTBe npHMepOB 
BcnoMHHM, HTO cooTBeTCTByiouiHe K03$cJ)HUHeHTbi HMeioT CAeAyioujHe 3naHe- 
HHH AAH 26 " 06 T>eKTHBa F pHHBHHCKOH o6cepBaTO P HH K pa3HbIX o6beKTHBOB 
noTCAaMCKOH, HepKCKOH h TapBapACKOH, cooTBeTCBBeHHO. [ 128 J: + 0 . 23 ; 
+ 0 , 10 ; — 0.07 h + 0 . 06 . CAeAOBHTeAbHO, BO Bcex CAynaBx h oco6eHHO B 
nepBbix AByx, kob fp (p Hp h cht bi npeBoexoAHT 3HaneHne ero aah »aiueH ootihkh, 
mto roBopHT b noAb3y HaiiiHX onpe^eAeHHH. 

ypaB«eHiHK> ( 6 ) cooTBeTCTByeT Ta 6 AMua XVI. 

i 3acjiywHBaeT ynoMHHaHHH, hto no3AHee T. A. KoHJiainBHJiH [79] npjly- 
HHJia peAyKUHOHHoe ypaBHeHHe. Cjihskoc no Koaip+i+HeiiTaM k HameMy. TioJibsyncb 
•TeMH ate Ha6jnoAaTejibHbiMH Tejieci;onoM h CBeTOipiuibTpaMH. 
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MextyuiKa onpe;(ejiemia UBeTOBMX noKaaaTe/ieft 

Ta6AHya XVI 


non. UB. 


:3b. ue.iH't. 


+ 0.014 
+ 030 
+ 046 

-j- 061 

+ 076 




+ 0.25 

+ 0.50 

+0.75 

+ 1.00 

+ 1.25 

+0.005 

— 0.005 

— 0.015 

—0.024 

—0.034 

+ 021 

. + Oil 

+ 001 

— 008 

— 017 

+ 037 

+ 027 

+ 017 

+ 008 

— 001 

+ 052 

+ 042 

+ 033 

I + 023 

+ 015 

+ 068 

i + 057 

+ 049 

j + 038 

+ 029 



• 



• 

• 







A 


, 


• 





JT.tL= 0.00 

f 0.25 
0.50 
075 
1 00 
1 25 
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HepTew 20 


3 fl ecb TOJKe 3aM£Te H He 60 AbIHoii CHCTeMaTHHCCKHH XOA b paaHOCTH Be- 
ahhhh, 3 aBHC 5 nijHH OT 6ACCKa 3se3A. Ho oh HMeeT 3HaK, o6paTHbifi TpMy, 
MTo 6biA b CAynae <|)OTorpacJ)HHecKHx bcahhhh, CiaAo 6biTb, HaniH cpoTOBH-- 
ayaAbHbie eeAHHHHbi cucTeMaTHHecKH yBeAHHHBaiOTCji (sBeaabr acaaiotch 
cAa6ee no 6Ae C Kv) no Mepe nepexoaa x CAa6bi M 3Be3flaM, xoth 3to yBCAirae-- 
HHe h ne oneHb 3 H 3 HHTeAbH 0 . B tom cMbicAe, b kotopom Mbi MorAH 6bi ona 
carbCH cHCTeMaTHHecKHx ouih6ok b Hauiefi CHCTeMe bcahhhh, t. e. c tohkh> 

3peHH« npaBHAbHOH HHTepnpeTaijHH yBeAHHemiH noicpacHeHHH 3Be3A c 
VMeHbineHHeM OAecKa, o6 H apy«eHHbiH xoa TaK*e hbahctch 6AaronpHHTHbiM.. 

§ 13. 9$$eKTHBHMe AAHHW BOAH HaUiefi CHCTeMbl 

Xoth ^eTOBaa cncTeMa Hauinx onpefleAeunn AOCTaTOHHo nccACAOBana'. 
H3MH H COOTHOineHHH AAH nepexOAa K HHTepHaliHOHaAbHbIM BeAHHHHaM Bbl- 
BeAeHbi C AocTaTOHHOH HaACSKHOCTbK), TeM He Menee, oTAeAbHoe BbiHHCAeHHe 
3(p$eKTHBHbIX AAHH BOAH HailieH CHCTeMbl Heo6xOAHMO. 9t0 HyJKHO He TOAb- 
KO AAH XapaKTepHCTHKH HaUIHX OnpeACAeHHH, HO H AAH nOCAeAyiOUJHX npaK— 

THHeCKHX paCHeTOB H 3aA3H. 

IIOHHTHO, HTO 3 (J)$e.KTHBHaH AAHHa BOAHbl, o6yCAOBAeHH3H KOMfiHHa-- 
UHefi o6beKTHBa, CBeTO(J)HAbTpa H (|)OTOnAaCTHHKH, KaK Mbi 3TO HMeeM B Ha- 
rneM cAynae, 33 bhcht ot onTHnecKnx cbohctb o6beKTHBa, KoacjHjwyHeHTac 
nponyCKaHHH CBeTO$HAbTpa H OTHOCHTeAbHOrO (J>aKTOpa HyBCTEWTCAbHOCTH. 
(|)OTonAacTHHOK. B CBH3K c nocAeAHHM, atJxpeKTHBHaH AAHHa BOAHbi onpeAe 
AHAaCb HaMH AAH BCeX COpTOB $OTOnAaCTHHOK, B OTflCABHOCTH, Mbf H BblUIC 
OTMenaAK, HTO CBeTO(})HAbTpbI HrpaiOT 6oAbUiyK) nOAOJKHTeAbHyiO pOAb,. 
CTAaJKHBaH pa3AHHHH B IJBeTOHyBCTBHTeAbHbIX CBOHCTB3X <J)OTOnAaCTHHOK. 

4eHCTBHTeAbHO, BblHHCACHHH U, B e T O B bl X y p a B H e-« H H AAH pa3i- 
AHHHblx COPTOB nAACTHHOK HpaKTHMeCKH nOHTH He A3AH paBAHHHH. Ho Me- 
TOA onpeAeACHHH 3 $ $ e k t h b h bi x aahh b o.a.k: OoAee. nyBCTBUTeAen ic 
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MeiOflHKa onpeflejieHHH ijBeTOBbix noKanaTCJieft 199 

pa3AHHHHIM B XapaKTepHCTHKax IJBeTOHyBCTBHTeAbHOCTH nAaCTHHOK h no- 
TOMy 3 th onpefleAenwa Tanase 6 wah BbinoAHeHbi aah Bcex HcnoAb30BaHHbix 
COprOB nAaCTHHOK. BnpOHCM, XOTH CHHHH (JlHAbTp h xapaKTepH3yeTca 

cbo6oahoh nponycKaeMocTbio b ahackom aahhhoboahobom ynacTKe cneKTpa jplJB? 

X x>7500A), ho npaKTHH.ecKH noAiroe naAieene HyBCTBHTeAbH'ocTH Aaifte naH- V". 

XpOMaTHHeCKHX HAH H30naHXp0MaTHHeCKHX nAaCTHHOK HaCTynaeT ao 7000 A fj- %SC 

KaK Mbi 3 to OTMeTHAH y?Ke b naparpaijje o <|)OTonAacTHHKax. Tax hto mojkho 
6bIAO 3aBeAOMO CHHTaTb, HTO paSAHHHH B X 3 0<j) flAH pa3HbIX COpTOB nAaCTH- 

hok He BbiHAyT 3 a npeAeAbi oihh6ok onpeAeAeHHH, B 3 tom h y6eAHAHCb mm 
l; pe3yAbTaTe nOApo6HbIX H3MepeHHH H BbIHHCAeHHH. 

EcTeCTBeHHO, HTO 3(]i)(|)eKTHBHaH AAHHa BOAHbl 3aBHCHT TBK^Ke H OT 
CneKTpaAbHbIX XapaKTepHCTHK HCTOHHHKa CBeTa HAH OT TeMnepaTypbl HOC- JjML 

S^cpeKTHBHaa AAHHa boahm AOAJKHa 3aBHceTb HaKOHeij h ot $oKycH- 

pOBKH AAH pe^paKTOpa H MO>KeT 6bITb H OT yCAOBHH npOHBAeHHB, HO 

KorAa nocAeAHHe mchhiotch b He6oAbuiHx npeAeaax, k neMy mm Bee BpeMH 
CTpeMHAHCb, 9Ta 3aBHCHM0CTb AOAJKHa 6bITb HHHTOJKHOH, K TOMy Xe OHA 

TpyAHo yHHTbiBaeMa. TaKJKe TpyAHO nOAaeTca yneTy 3aBHCHM0CTb ot 6aco «J 

Ka 3Be3Abi, KOTopaa Toace AOAJKHa cyujecTBOBaTb. 

CDoTOMeTpHMecKoe HCCAeAOBaHHe cneKTpa, noAyneHHoro npn HcnoAbao- 
BaHHH OOblHIIO npHMCHHeMblX AAH HaHIefi pa60TbI o6beKTHBOB, CBeTO$HAbT- mm 

pOB H CpOTOHAaCTHHOK, MO^KeT HOCAyJKHTb OCHOBOH AAH BbIHHCAeHHH 3$(peK“ j ■ 3| j g 

THBHbIX AAHH BOAH. BbIHHCAeHHH JKe nOCAeAHHX MOryT BeCTHCb COTAaCHO 

(popMyAe [772]: 



“ 7 " 

3Aecb /■]. h orpaiiHHHBaiOT ynacTOK cneKTpa, noAAeaiaujHH HccAeAOBa 
IIHK); />X npeACTaBAHex C060H (jiaKTOp HyBCTBHTeAbHOCTH IpOTOnAaCTHHKH, T. e. ^^B||ll|ilSI 

OTHOUieHHe HHTeHCHBHOCTH npil AaHHOH ^ K MaKCHMaAbHOH HHTCHCHBHOCTH 

b AaHHbix npcAeAax cneKTpa. Oh BbiHHCAHeTCH Ha ocHOBe MHKpo$OTOMeTpH- M , 

necKHX HSMepeHHg cneKTpa. Tx ecTb KoacficpHUHeKT nponycKanna CBeTO- 
(JiHAbTpa npn AaHHOH Z~ Ero anaiHeHMH noxyneHM Ka« cpeAiHHe H3 AaHHbix, 
saHMCTBOBam-ibix H3 KaTaxoroB ({>HpMbi LUott h AaHHbix H3MepeiiHH M. C. 

3eAb;gep (nepTe>K 3). llpH stom cpHpMeHHbie 3HaneHHH nepeHHCAeHbi Ha 
TOAIU,HHy CpHAbTpa B 2 MHAAHMCTpa, KaK 3TO HMeeT MeCTO b HauieM CAynae. 

b x ecTb cneKTpa AbHaa anepreTHHecKaH aipKocTb nepKoro T-eAa. ripii stoim, By|jS 

HMea B BHAy saBHCHMOCTb ^x OT TeMnepaTypbl, mm 6paAH ee sHaneHHH, ot- 
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200 TjiaBa BTopan 

HoeHiij'HecH k Te.Mnepairyipe b 15000 rpaAycoB, nooKQAbKiy hctohiihkom asera b 
H arnHx BKcnepHMenTax CAy>KHAH 3Be3Abi cneKTpaAbHoro THna A0 h B- 
MOJKHO BMHHCABTb no H3BCCTHMM CpOpMyAaM, Ah6o 6paTb ee 3HaneHHH H3 
HMeioujHXCH Ta6AHy, r^e ohh TaOyAHpoBaHw no apryMeHTaM aahhm BOAHbi 
h TeMnepaTypw [772], HHTerpaAbi, b hhcahtcac h 3naivieHaTeAe nocAeAHeii 
IpOpMyAM, HaXOAHTCH HHCAeHHblM CnOCo6oM. 

HaOAioflaTCAbHbiM MarepnaAOM Haw CAymH ah cneKTpbi, noAyneHHMe c 
noMoinbio 16-rpaflycHOH npH3Mbi, ycTaHOBAeHHOH nepea oOtjgkthbom 20-cm 
KaMepw. npH 3tom cneKTpbi 6mah noAyneHbi bo Bcex Tex kom6hh3ijhhx 
cBei’oipHAbTpoB h cpoTOHAacTHHOK, KOTopwe 6wah npHMeHeHbi b HarneH pa- 
6oTe npn HaKonAenHn ocHOBHOro na6AK>AaTeAbHoro MaTepHaAa. /^HcnepcHH 
cneKTpa paBHa: 

280 A/mm okoao 5600 A 

180 „ „ Hg— H r 

130 „ „ H t 

110 , Hs— He 

CneKTporpaipHpoBaAHCb 3Be3Abi THna A0 aah toto, hto6m AerKo h yBe- 
peHHo H3Mep«Tb HHTeHCHBHOCTb bo mhothx TOHKax HenpepbiBHoro cneKTpa 

o 

(okoao 16 ToneK b (poToiweTpupyeMOH o6AacTH ot 3900 4o 4300 Ah 12 ot 

o 

5000 40 6 100 A b (J>oTorpatJ)H4ecKoM h (})OToBH3yaAbHOM ynacTKax, cootbct- 

CTBeHHo). H3MepeHHH BeAHCb o6bIHHO HCnoAb3yeMbIM naMH MeTOAOM na TOM 
ate MHKpocpOTOMeTpe c cooTBeTCTByioujHM AaHHOMy CAynaro no 46 opoM 
AHacpparM. 

<ZIah CTaH4apTH3a^H ipoTonAacTHHOK mm BneiaTbiBaAH MapKH Tpy6- 
naToro (poTOMeTpa Ha Tex >kc cneKTpaAbHwx nAacTHHKax. Oahospcmchho, Ha 
0Tpe3Kax c Tex Hie nAacTHHOK mm noAynaAH h oTnenaTKH rryneHnaTOH ujeAH 
Ha ujeAeBOM cneKTporpaipe h npoMepHAH hx Ha MHKpoipOTOMeTpe b Tpex Me- 
CTax cneKTpa, cooTBeTCTByioiijHx HccAeAyeMbiM h npoMeniyTOHHbiM yaacTKaM- 

34ecb Hie OTMeTHM, HTO peAyKUHOHHble KpHBble, OTHOCHHJHeCfl K Tpy6- 
naTOMy (pOTOMeTpy h k cTyneHnaTon ujeAH, hmcah non™ cob na 4310 ii^hh hbk- 
AO 1 H 1 h, BOo6ine, HantAan m3 .hhx AalBaAa hohth cdRnaAaioiime HiHiGAeHiHibie 
3HaHeHHa OneBHAHO, H3BecTHan 3aBHcHMocTb cpaKTopa KOHTpacTa ot 

Aahhm BOAHbi npaKTHHecKH He npoBBAHeT . ce6a b cTOAb orpaHHneHHbix yna- 
cTKax cneKTpa, KaK b HameM cAynae. IloaTOMy mm ncnoAb30BaAH He Bee 
chhmkh CTyneHMaTon ujeAH, onHpaacb rAaBHbiM o6pa30M Ha H3MepeHH« Ma- 
poK Tpy64aroro (pOTOMeTpa. FIocACAHHe mm noAynaAH, npHMeHHH Te Hie CBe- 
TocpHAbTpbi. 3thm mm yMeHbiuaAH B03MO»iHbie HeTOHHOcTH, KOTopbie npaK- 
THHeCKH 6bIAH, OHeBMAlHO, BOCBMa MBAbl, HO Up HHIJ HUH aAbHOi HeH36e>KHM B 
CBH3H C 3(p(peKT0M FlypKHHbe. 

TaK Kaiy o6beKTHBHaa npH3Ma y Hac npncnoca6AHBaeTCH TOAbKo k Ka- 
Mepe Ns 2, to acpipeKTHBHbie aahhm boah tpoTorpaipHHecKHX h (p0T0BH3yaAb- 
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MblX eHHMKOB 6bIAH OnpeAeAeHbl TOAbKO flA3 KOMfiWUaiJplH e oSbeKTHBOM 

JN? 2 , na caMOM ase AeAe (jjoTOBHByaAbHbie chhmkh mm noAynaAii c noMoojbio 
o6-beKTHBa JVo 1. O'PHeCeHHe pe3yAbTaTOB BblHHCACHHil g^feKTHBHWX flAHH 
BOAH R lialUHM (pOTOBH3yaAbHbIM OnpeAeAeHHJIM naao CHHTaTb HeKOTOpOil 
9KCTpanOAHlJHeH, KOTOpaH flOnyCTHMa, eCAH CHHTaTb, HTO o6beKTHBM NeNe 1 H 

2 MaAo OTAHHaK)TCH Apyr or Apyra no cbohm o6ixjhm onTKqecRHM h xpoMa- 
THnecKHM xapaKTepucTHKaM. Mbi CHH-raeM, hto 9to nocAeflHee o6cxoaTeAb- 
CTbo AeHCTBHTeAbHo HMeeT MecTo h omn6.Ka }j pnpefleAenHH 3<p(peKTHBHon 
flAHHbl BOAHbl flAH (p0T0BH3yaAbHbIX BeAHMHlI, BACKdMaH flaHHWM oScTOR- 
TeAbCTBOM, He flOAJKHa 6bITb BeAHKa H, BO BCHKQM CAyHae, He flOA>KH'a AOCTH- 

raTb upeAeAOB o 6 iuefi ouih.6kh onpeaeAenHa 3(p<peKTHBHbix aahh boah. Hc~ 
HOAbBOBaHHC 06 beKTHBH 0 H npM3MhI AAH nOAy’ienyH CneKTpOB 03HanaeT BBe- 
AenHe HeKOTopoH flonoAHmeAbnoS mithhcckoh cpeflbi, hto uphboaht k on- 

JHHeCKHM yCAOBH 1 IM, OTAHHHbIM OT T6X, npH KOTOpblX BblnOAHB AaCb HaUIA 
■ocHioBiHaa pa6oTa. Oah'Sko, Mbi »e motah npHMeHHTb KaKOH-AH6o Apyroft, 
i’.o Aerno AOCTynHbift h othccihtca bho rrpocroH h u,eAecoo6pa3HbiH aKcnepH- 
iMeHTaAbHbig cnoco 6 onpefleAenHa aipcpeKTHBHbix aahh boah. H Tyr npHxo- 
Ahtch AonycKaTb, hto bahahhc Ha nocAeflHHe co CTopoHbi npH3Mbi He aoahs* 
HO 6bI'T'b 3HaHHTeAbHbIM. 

npH OnpeAeAeHHH 3CpCpeKTHBHQH 4AMHH BOAHbl AAH <pOTOBH3yaAbHbIX 
Aynefi Mbi CTOAKiHyAHCb C 6<X\bIHWMH npaiRTHHeCKHMH 3 a Tpy AW'HH SMH , Bbl- 
;3BaKHbIMH HeBOSMOHiHOCTblO B COBepilieHCTBe OTCpOKyCHpOBaTb (p0T0BH3yaAb- 
HbiH ynacTOK cneKTpa, a raKHxe h MaAOH AncnepcHeii b a^hhoh o6AacTH cneKr- 
pa. ®oKycHpoBKa, oLjeHKH apKocTH, onpefleAeHHe aahh boah, cooTBeTCTByio- 
tlJHX H3MepeHHbIM TOHKaM B 9TOH 06 AaCTH CneKTpa, OKa3aAHCb CTOAb TpyA* 
'HbIMH, HTO OHH nOTpefiOBaAH MHOrOKpaTHOPO HOBTOpeHHH CHHMKOB H H3Me* 
peHHH HX, a TaKJKe H BblHHCAeHHH -CO BCeH BOSMOiKHOJH TIIJaTeAbHOCTblO. 
BAaro^apH nocAeflHeH mm noAyHHAH, KaK HaM Ka>KeTCH, naAOKHMe onpefle - 
..AeHHH 9(p(peKTHBHbIX AAHH BOAH. YnOMSHyTMe TpyAHOCTH CKaSaAHCb B TOM, 
hto cpeAHjiH oiiiH6Ka onpeaeAeHHH acpcpeKTHBHOH aahhm boahm aah $otobh- 
;3yaAbHbix Ayneri oKasaAacb necKOAbKQ 6oAbme, neM aah (poTorpaipHHecKHX. 

B h h h: ec a e /( y i o m e h Ta6A ; Kue Aaao oriHcaMHe HeraTiiBHo-ro MaTepwaAa, 
■HCnOAb3OBaHH0r0 flAH OIIpefleAeHHH 9(p(peKTHBHbIX aahh boah. 

06pa6oTKa Aamioro MaxepnaAa h bmhhcachhh AaAH HaM cAeflyK'Hjee 
cpeflHee SHaneHHe 9({KpeKi'HBHOH aahhm boahm b cpe^HeM aah Bcex <poTO- 

IIAiaiOTHKOK, HCH O A b 3 yeM bl X B K O'M 6 H H a O' l-[ H c IpHAbTpOIM Bf,, T. e. A A a- (1)0X0" 

-rpacpHHecKHx Ay new: 

?>3(|><|) — 4160 A + 40A.. - 

Ecah paccMarpHBaTb 9(p(peKTHBHbie aahhm boah OTaeAbHo aah Ka>KAo- 
ro copTa nAacTHHOK, to OKaaieTCH, hto cooTBeTCTByioujHe hm SHaneHHH ot- 
AHHaiOTCH Apvr OT Apyra Ha BeAHHHHy, Meubtnyio,, hcm o.mHOKa -onpeAeAenHH 
«CpeAHeH 9(p(peKTHBH0H aahhm boahm. 
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1 ,204 FjiaBa BTopan 

A HMeuHo: ■ iiAacTHHOK Arc))a HaoxpoM h HMnepiiaA 1200 siptpeK'- 

THBHbte AAHHbl BOAH CAeAyeT CHHTaTb coBnaAatoiyHMH ( 4180 A). K HHM 

o 

npH6AH»:aeTCH h PoAbAeH Hao 3 chht (4170 A ,). Artpa AcTpo, TaK Mte kak 

H HAbCpOpA JVIoHap.K, nOKa 3 bIBaeT HeCKOAbKO MeHbUiyfO 3 <p(peKTHBHyiO 

O ' - 

' AAHHy BOAHbi ( 4 1 50 A ) . HaKOHeu, Anpa HCC h AcTpa IX — eoje MeHbiue 

O ^ 

( 4140 A). TaKHM 06pa3OM, 3 HaneHHB 3<p(peKTHBHbIX AAHH BOAH MeHHIOTCH 

o 

b 3 aBHCHM 0 CTH ot copTa nAacTHHOK b npeAeAax 40A. Ouin6Ka aie onpeAeAe- 

O O 

hub TaKJKe paBHa + 40 A- 4160 A moskho npHHBTb 3 a oSujee cpeAHee 3 Hane- 

HHe 3 (J)CpeKTHBHOH AAHHbl BOAHbi, COOTBeTCTByK>UI,ee BCeM HCnOAb 30 BaHHbIM 
HaMH (|)OTOr pa f[) H H€C K H M ITAaCTHHKaM B KOM 6 MHaiJHH CO CBefpOlpHAbTpOM BFs. 

Pe 3 yAbTaT btot yKa 3 biBaeT Ha to, hto npHMeHeuHe b HaiueH pa 6 oTe 
: pa 3 HbIX COpTOB (pOTOHAaCTHHOK AAH OnpeAeAeHHH (pOTOrpatpHHCCKHX BeAHHHH 
He motao BHecTH 3 aMeTHbix norpeniHocTeH b ijBeTOBvio cHCTewy. 3 thm mu 
, o 6 fl 3 aHbi npHMeHeHHio cBeToipHAbTpa Brg, KOTopbifi ypaBHHBaeT siptpeKTHB- 
: Hble AAHHbl BOAHbi AAH BCex HCn 0 Ab 30 BaHHbIX nAaCTHHOK. <Z(eHCTBHTeAbHO, 

• eCAH paCCMOTpeTb 3 (p(peKTHBKbIe AAHHbl BOAH AAH paSHblX (pOTOnAaCTHHOK, 
iCHHTbtX 663 C B 6 T 0 (p H A b T p a, MbI o 6 Hapy>KHM HeCKOAbKO 60Aee 3 a- 
MCTHble paCXOHSAeHHH Me>KAy hhmh: 


Arcpa HaoxpoM 6e3 (pHAbTpa /*.3<j><|> — 4225 A 

„ AcTpo ,, .,, 4255 

„ HCC „ 4220 

HAbcpopA MoHapx „ ,, 4205 

HMnepnaA 1200 ,, 4195 

AcTpa IX 4220 


. rOAbAeH H 30 SeHIHT.,, , ,, 4205 

®0T0BH3yaAbHble 3Be3AHbIe BeAHHHHbl OnpeAeAHAHCb HaMH, B nOAaBAH- 
-foigeM 6oAbiuHHCTBe CAynaeB, Ha HAacTHHKax Artpa HCC h, b HeKOTopwx 
vCAynaax, Ha AcTpa IX, ho pa3yMeeTca — BcerAa b KOM6HHau,HH co cbcto- 

O 

IpHAbTpOM ' IT 11 . 9(p(peKTHBHbie AAHHbl BOAH OKa3aAHCb paBHbIMH 5630 A H 

O 

561 OA, COOTBCTCTBeHHO. ' B C.peAHeM Hie MOH1HO CHHTaTb, HTO A,AH CpOTOBH3y- 
, , aAbHbix Aynefi 

A 3( |j()) = 5560 A±60A. 

Ymcctho OTMeTHTb, hto 3 HaHHTeAbHbie nepeMeHbi B cneKTpaAbHon HyB- 
C TB'HTe Alb HOC TH 3 MyAbCMH AAH 3 BC 3 A A Q HpH yCAO'BHH np WMCiHeirH H CBe- 

TocpHAbTpa rPn He aaiot ■ 3aMeTHbix KOAe6aHHH noKa3aTeAen ^e'ra (T. A. 
KoHAaiUBHAH [79] ) . 

Ourn6Ka onpeAeAeHHH stptpeKTHBUOH aahhw boahw b aahhom CAynae 

' 60 AbUie, OHeCHAHO, B CBH3H C TeM, HTO nAOXaH BHAHMOCTb CHeKTpa AbHbIX 

,< ahmhh h Maxan AHcnepcHH b tpOTOBH3yaAbHofi o6AacTH eneKTpl h cBH3aH- 
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MeTOflni;a onpe^ejieHHH UBeTGBtiix' noKaaaTejifeM 205 

Hble C HUM H TpyflHOCTH nOHH»a»T TOMHOCTi) (pOTOMCTpil'lH KHX H 3 MepeHHB ' it 
COOTBeTCTBVKMJJHX BbIBHCAeilHH, KaK 06 3 TOM CK 33 aHO BbJUie. 

Ha onpefleAt'HHn 3 ip(peK thbhmx aahh boah TaioKe tfAe^yeT, hto Hama 1 
CHC'reMa noKaaaxeAeii iiBera AO.\>«Ha 6biTb HecKoAbKo mnpe HriTepHau,HOHaAb- 

boh, aab KoTopoii acpcpeKTHBiibie aahhm boah paBHbi 4400A h 5500A. 3t0 

cooTBetcTByer h xeM peayAbTaxaM, Kaicne mm hmcah h m3 iienocpeACTBeHHbix 
CpaBHeHHH HaiUHX BeAHBHH C HHTepHaUHOHaAbHblMH' (cm. TaioKe (|)OpMyA.V 
nepexofla ox naiunx noKasaxeAefi jjBexa k HnxepnaunoHaAbHbiM — b cAeA'y- 
lomeM naparpacpe), 

B (pOpMyAy, CAVl'KaUjyK) AA» BblHHCAeHMH 3(p(peKTHBH0H AAHHbl BOAHbl, 
bxoahx BeAHMHua A ( (neKxpa AWH;a>r aHeprexHMecKaH BjpKO-cxb Hepnoro TeAa), WWi * ’ ’■ 

KOTopaB aaBHCHx ox xeMnepaTypbi. IIoAbsyHCb cHHMKaMH cneKxpoB bbcba 
cneKxpaAbHoro KAacxa A0, mw 6paAH 3naMenHB A , cooxBexcTByioiijHe tcm- 
nepaType b 15.000 rpaflycoB. Hohhxho, hto BBesflbi Apyrux cneKTpaAbHbix 
runoB, xapah-xepHsyeMbie Apy xhm 9HeprexKMecKHM pacnpeacAeHHeM, asah 6w ,i\ % 

IiaM HeCKOAbKO OTAHMHble 3Ha l ieHHH 9(p(peKXHBHbIx AAHH BOAH. B 3TOM Of- 
'iiomeHHH panHHe 3Be3Aw aanHMafOT ocoboe nbAOJkeHHe b cbhBh c xeM : , hTo 
AAH HHX 6oAblJIVfO pOAb HBpaiOX BOAOpOAHbie AHHHH H MlHOTOe 3aBIHOHT OT 
xoro, bxoaht ah AannaH BOAopoAnaa ahhhb b o6Aacfb nponycKaHHB iipwt- 

MeHBeMoro CBexocpHAbxpa. Mw He onpeAeABAH atpcpeKTHBHbix boah no 3Be3~ t ‘ffi 

A3M paailblx cnen rpaAbHbIX KAaCOOB, Ha Ollbixe y6eAHBU!HCb, HXo pa3AHHit}t 

npH nepexoAe k ApyrHM k A accaM He npeBbimajox 60 — 80 A, x. e. hohth ysnO- j’ilMHi 

CHIBOH OiUIHfvKH liaUICrO OnpeA€Ae.HIHK 9(p(peKTHBHOH AAHHW BOAJIW AAH CpOTO- l WB& 1 „ 

) pacpHHeCKHx BCAHHHH. J\aA (pOTOBHSyaAblD.IX AV'ICH 9TH pa3AHHHfl AOA/KHbl » % 

6wxb 3HaHH xeAbno MeHbine, x. k. b oftAacxH, 6ah3koh k 5600 A, KoAe6aHH» 

^ B 3hbhchmocxh ox TeMriepaTypw hhhxojkho MaAbi, BonpeKn xoMy, hto mw 
HM eeM B o6AacrJI, 6AH3K0H k 4200A, TAe .YMCHbUiaeTCH nOHTH B AeCBTb 
pas HpH H3MeneiiHH xeMnepaxvpbi or 14.000 rpaAycoB (sBe 3 Aa THna A0) 

Ao 3-000 rpaAycoB (K0). 

BnponeM, JiaBecrubi onpcAeAemta 3<p(peKxHBHwx aahh boah no 3 Be 3 AaM 
kaBcicob A0, f‘0, GO h K0 |407j. npH stom Ha ripHMepe iN 0 Ka 3 aH 3 aMeTHbiH 

XOA aab chhhx Aynefi: ot^9<I»4> = 4240A A 0 ^ 3 <|itt> = 4370A, h He 3 HaHHTeAb- 
npiti— AAB Kpaciiwx AyMefi: ox a^i, ••■••=6330A ao A,|h|) =6390A. K coacaXe- 

hhk), K a a 3 e h, KOMy n p hh a a a e ?k aT 3 th onpeAeAennji, He AaeT xapaKTe- 
pHCTHK TOMHOCTH CBOHx onpeABAeiiHH. /JaiiHbie T. A. K O H A a HI B H X ’h 
f79] o6Hapy>KHBaH)T HeepaBHHMO MCHblUHH XOA AAH CpOTOBH3Va AbHOXO CAVHaH. B : Aai 

Ho erne hh repecHee h Ba>KHee HOBwe AaHHbie Cupca h 
| 85l), OnpeACAHBUTHX 3(p(peKTHBHbie AAHHbl BOAH HHTepHaUHOHa AbHOIl CH- 
cxfeMbi aah p a 3 a h m h bi x xeMnepaxyp. CorAacuo bthm e.BTopaM, 3 (pcpei<THBHaH : 

AAHHa BOAiiw CHCxeMw (poxorpacpHMCCKHx BeAUHHH MenaetcB OT 4240A AO L H 
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1 206 I'jiaBa BTopaa 

4560A npH H3MeHeHHH TeMnepaTypbi H3AyneHHH ot 11000 A o 3000 rp a Ay cob. 
*4ah (|) 0 T 0 BH 3 yaAbHOH »e cHcTeMbi HSMeHeHHa aah Tex Xt npeaeAOB TeMne- 

; paTypw Bcero AHuib ot 5426A ao 5478A. 

TaKHM oopa30M, aaBHCHMOcTb 3 (|)(J)eKTHBHOH aahhw boahm ot TeMnepa- 
Typbi b (jioTorpacpHHecKHx Aynax aoboabho BeAHxa h npHxoAHTca npnsHaTb, 

-ITO nOAb30BaHHe TOAbKO 3Be3AAMH THna A0 HeflOCTaTOHHO HAH, BO BCHKOM 
■ CAynae, hcoGxoahmo bhccth nonpaBKy aah toto, hto6m BWBeAeHHyio no 3Be3- 
AaM THna A0 a$$eKTHBHyio AAHHy boahm npHHHTb sa cpeAHee 3HaneHHe, 

-OTHOCHIgeeCH KO BCeM 3Be3AaM. 

H3BeCTH0, HTO CpOTOnAaCTHHKH 06 AaAaK)T CBOHCTBOM «CTapeHHH», a B 
CBH3H C 9THM, OHH MeHHIOT He TOAbKO o6lgyiO CBOK) CBeTOHyBCTBHTeAbHOCTb, 
HO H jJBeTOHyBCTBHTeAbHOCTb. KpOMe TOTO, H CBeTO<|)HAbTpbI 

MOryT Bb^BeTaTb, XOTb H HeSHaHHTeAbHO. TaK KaK HatUH Ha6AIOAeHHH npo 
AOAJKaAHCb b TeneHHe ceMH AeT, to npHHi^HnHaAbHO CAeAOBaAo 6bi npoHSBe- 
./ CTH OnpeACAeHHH 3<|)<J)eKTHBHbIX AAHH BOAH HeCKOAbKO pa 3 : b HanaAe, cepe- 
AHHe h k koh^ MHoroAeTHeii pa6oTbi. Mbi Hie onpeAeAHAH hx no chhmk 3 m 
AB yx 6AH3KHX Apyr k Apyry nepnoAOB (TaSAHHa XVII). 9 to oOeroHTeAb- 
CTBO, KaaaAOCb 6bi Ha nepBbiS b 3 TA»a> mojkho cHHTaTb HeAOCTaTKOM Hauiefi 
-pa6oTbi. Ho, 3$$eKT CTapeHHa cpoTonAacraHOK h TeM 6oAee — a$$eKT bm- 
yBeTaHHa cBeToijiHAbTpoB MaAbi caMH no ce6e, a b cAynae AH<j)<J)epen- 
y h a A b H bl x onpeACAeHHH, noAoSHbix HauiHM, hmh, ohcbhaho, mojkho h 
«,BOB ce npeHe6pe<ib. TaKHte mojkho npene6pe l ib bahhuhcm TeMnepaTypbi bo 3 - 
Ayxa, OT KOTOpOH acjHpeKTHBHaH AAHHa BOAHbl npHHIJHnHaAbHO 33 BHCHT. 
3 tot nocAeAHHH 3(p$eKT HacTOAbKO MaA, HTO ecAH ero yHHTbiBaTj, b acTpo- 

HOMHHeCKOH npaKTHKe, TO AHIIIb B CAyiae npenH3HOHHbIX BAeKTpOKOAOpH- 

MeTpHHeCKHX Ha6AIOAeHHH. 

EcAH npHHATb BO BHHMaHne Bee H3A0JKeHHbie 3 aMenaHHH, TO CAeAOBaAO 
■I g w CHHTaTb, HTO B C p e A H e M 9(p(J)eKTHBHbie AAHHbl BOAH HaUieft CHCTeMbl 
H HX OUIH6KH AOAJKHbl HMeTb CAeAyiOUJHe 3HaHeHHH: 

O O 

=4240 A ±70 A, aah r 
H A 3 (j)(j, =5560 A ±80 A, aah m^m- 

§ 14 . FIoKa3aTeAH ^eTa aiieuA- Hx cbhsb c HHTepiiagHOHaAbHOH cHCTeMOH 

Kan H3BecTH0 y»;e H3 H 3 A 0 iKeHHoro, noKS3aTeAH HBeTa 3Be3A bmbo- 
AHTCH HAMH KaK paailOCTH (pOTOrpaipHHeCKHX H (|)0r0BH3yaAbHbIX BeAHHHH. 
Ecah k nocAeAHHM npHAaTb Bee Hynsubie nonpaBKH, TorAa o6pa3yeMbie pa3- 
HOCTH He HyjKAaioTCH 6oAee b KaKHX-AH6o peAyKyHHX, a npeACTaBAHiOT co- 

>6oh oKOHHaTeAbHbie 3HaneHHH noKasaTeAefi ijseTa. 

B Tex cAynaax, KorAa npn onpeAeAeHHH noKaaaTeAeS u,BeTa mm hcxoahah H3 
H3MepeHHfi HeraTHBOB c ab>'Mh H3o6paa«eHHHMH, no cnoco6y, npn KOTOpoM 
, peAyKIJHOHHOH KpHBOH CAyjKHAa KpHB3H (FIIJ, ^E), y>Ke He npHXOAHAOCb 
' BbIHHCAHTb OTACAbHO (J)OTOrpa(j)HHeCKHe H (J)0T0BH3yaAbHbie BeAHHHHbl. B 
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MeTOflHKa onpeflejieHHH HBeTOBhix noKasaTeJicft 207 

TaKHx cAynaax nonpaBKH aa paccTOHHHe ot gem-pa h aTMOC(pepHyio bkc- 

thhkijhio npHflaBaAHCb HenocpeflCTBeHHo npeflBapHTeAbiibiM 3HaneHHHM no- . ■ 

' KasaTeAen gBeTa. 

CncTeMa Hauinx noKa 3 a-reAeH gBe-ra onpeAeAaeTca npHBefleHHbiMH bw- 
■me gBeTOBbIMH ypaBHeHHHMH HAH TeMH 3 HaHeHHHMH 9 $(peKTHBHbIX AAHH 
boah, KOTopwe noAyneHbi hbmh AAH nauinx cpo-rorpaipHqecKHx h (pOTOBH 3 y- 
AAbHbIX BeAHHHH H SbIHHCAeHbl AAB HCnOAb 3 y eMbIX KOM 6 HHagHH oObeKTH- 

"BOB, CBCTO(pHAbTpOB H (pOTOllAaCTHHOK. 3 th DtJXpeKTHBHble AAHHbl BOAH, K 3 K I ' 

MbI BHflHM, 0 Ka 3 aAHCb paBHbIMH B cpeflHCM: 

4240 A AAH (pOTOrpa$HHeCKHX BCAHHHH H 

5560 A — aah (|) 0 T 0 BH 3 yaAbHbix bcahhhh. 
ynoMHHyTbie cooTHomeHHJi h sth nocAeflHHe 3 HaneHHH flaio-r HaM ocho- 
BtUHMe CMHTaTb Hamy ciHCTCMy no«'a 3 aT«AeH gBera 6 ah 3 Koh k HH-repHiagHOHaAb- 
8 HOH, HO KOHeHHO He COBnaflaiOIljeH. 

EcTecTBeHHO noa-roMy HOCTaparbc >i hahth cooTHjO'ineHiHe m c >k a y HauiHMH a 
KHTepHaynoHaAbHibiiMH 3 naHCHioiMH noKa 3 aTeACH nnexa nyTeM conocraBAeHHA j|f V 

MeJKAy co6ofi 9 thx 3 HaneHHH aah 6oAbinoro KOAHHecTBa 3 B€ 3 A. 

C Apyrofi cTopoHbi, bto cooTHouieHHe mo*ho onpefleAHTb h hcxoah H 3 ypas- JjJ £ 

HeHHH ( 4 ) H (6), OnpeAeAHIOUpiX CB}I 3 b MeJKAy (pOTOrpafpHHeCKHMH H CpOTOBH 3 y- . ^ ,s 

aAbHbIMH IBeAHHHHaMH B HaiHefi CHCTeMe H B HHTCpHanHOIiaAhHOH. SrOT nyT!) 7 T y 

npHBOAHT nac k CACAVioineMy cooTHOuieHHio MCfKAy noKaaaTeAHMH u is era b Abvx L_jE 

-ciHCTeMax: 

(nn)K6-(nU)„„ T = ~ 0 . 01 8 ~ 0 . 06 1 (m 1 0.75)-(-0. 1 25 C (7) 

PaccMOTpHM bto com’HOinenne riOApoGnee, nocrpoHB Ha ero ocuonanHH ra 6 
-AHijy paaHOCTefi noKaaaTCACH ruie-ra aah pflfla 3 HaHeHHH II y h m (tbOah- ftl 


,na XVIII). 

Ta6AHua XVIII 



10*. 50 

— o™ 

.015 

-0.003 

10 

75 

— 0 

030 

— 0 018 

II 

00 

—0 

045 

—0033 

II 

25 

—0 

060 1. 

— 0 048 

II 

5 ° 

— 0 

075 

— 0 063 

ll 

75 

— 0 

090 

— 0 078 

12 

00 

— 0 

105 

— 0 093 

12 

25 

— 0 

121 

— 0 108 

12 

50 

—0 

136 

— 0 123 

12 

75 

—0 

151 

— 0 138 

13 

00 

— 0 

167 

—0 154 

*3 

25 

— 0 

182 

— 0 169 


+0 

0 

00 

40.059 

+0.090 

+0 
— o 

013 

003 

40044 1 
4-0 029 1 

40 075 
+0 060 

— 0 

018 

4-0 140 

40045 

— 0 

053 

— 0 OOI 

40 030 

— 0 

048 

—0 oi 7 

40015 

— 0 

— 0 

063 1 
078 1 

—0032 

-0047 

— 0 OOI 
— 0 016 

— 0 

— 0 

093 

108 

—0062 1 
— 0077 1 

—0031 
—0 046 

— 0 

124 

— 0 092 

— 0 061 

— 0 

139 

— 0 108 

— 0 092 


+0-I2I 

+o 107 
-(-OO92 
I +OO77 
-)-0 062 
~+0 047 
+ 0032 
+0 017 
-j-O 002 

-OOI3 

— o 028 
-OO43 


4 - 0.152 4 - 0 ,l 83 

4-OI38 -)-Ol68 


4 -o 123 
+ 0 108 
+0 093 
I 4-0078 
I +0 063 
4-0048 I 
4-0033 I 
+ 0 018 


+0153 

+0 138 
4-0 123 
+0 108 
4-o 093 
40078 
4006 3 
40 048 


40003 40033 

— 0012 40018 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 


208 i'.'iaisa BTopafl 

KaK AerKO ycMorpeTb H3 TaOAHUbi, HaiiOoAbiiine 3iia'ieiiHH paanocTH b no— 
KaaaTeAax ijiieTa AOCTnraiOT — 0.18 h +0.18. Ilpn 3 tom nepBoe hs hhx othocht- 
cs k CAa 6 biM 6 eAbfM 3 -Be 3 ^aiM ( BTopoe — k apKHM, KpaoibiM. PaanocTin ne bcahkm 
AA.B flpKHX 6 eAbIX H CAa6bIX KpaCHbIX 3BC3A- 

AoMaimoft AHHHeM b Ta6AHU,e oSboachm pa3HOCTH, He npaBbiiiiajourHe 0.05. 

Ka.K non a 3 a ho Bbnue, (pororpatJjHHecKHe BeAHHHHbl y Hac CHCTeMaTHnecKH 
yineHbiiiaiOTCfl npoTHB HHTepHan HOHa AbHbix, no Mepe nepexofla ! k CAa6biM 3Bes- 
flaw, a (jjoTOBnayaAbHbie, HalnporaB, — yBeAHHHBajio'rcH. CAeAO»atreA.b.Ho, nona3a- 
TeAH UBeTa AeMCTBHT€AbHO AOAJKHbl yiMCHbUiaTbCH npOTHB HX COOTBefCTByKDlIJHX . 
HHTepHan,HOHaAbHwx 3HaneHHH npn nepexofle k CAafibi-M 3Be3AaM, KaK bto ycMa- 
TpHBaeTca h no AaHHbiM nooAeAHen Ta 6 AHnw. Ho ypaBHeHHe UBera aah (J)oto- 
rpatpHHeCKHX BeAHHHH AOBOAbHO 60 AbIUOe, HTO HaXOflHT Bbipa>KeHHe B othoch— 
TeAbHO 60 AblUOM 3HaHeHHH nOAOJKHTeAbHOTO MHOBiHTeAH npH yBeTOBOM HAeHe a. 
ipop.MyAax (1) h (4) h noTOMy Haura (poTorpacfnfHecKHe BCAHHHHbi cncTeMaTH- 
'tecKH vHeAHneHM, t. e. 6 acck yMeHMuaeTcn aah KpacHbix 3Be3A. A Af{ cAyna h 
(|) 0T0BH3yaAbHwx BeAHHHH StjupeKT peia xoTb h aaMerao MeHbine, ho HMeeT 06 - 
paTHblft 3HBK (tj)OpMyAbl (5) ( 6 )) H, CAeAOBaTeAbHO, nOK33aTeAH U,BeTa B Ha- 
uien CHcxeMe c m c t©m a th h ©c.k h npeyBeAHHeHbi npoTHB h HTepH aunoH a a b Hbix 3Ha- 
neHHH rio Mepe nepexoAa k 3 Be 3 AaM no3AHero cneKTpaAbHoro KAacca. BnponeM, 
nee 3 to cAeAye-r h h 3 paccMOTpe»HH ypaBHeHHB (7), ho mm ahuihhh pa3 noA^ep- 
KHBaeM 3 th o 6 cTO»TeAbCTBa, nocKOAbKy ohh HMeiOT 6 oAbiuoe SHaneHHe c tohkh: 
3peHHH npaBHAbHoro TOAKOBaHHB cpeAHHx n»Ka3aTeAeH UBeTa 3Be3A, crpynnH- 
poBanKbix no BeAHunriaM M ciieKrpaAbirMM kAaccaM. 

CooTHouieHHe (7) noxyneHo H3 ypaBHeHHH (4) h (6), bmboa kotopmx oc- 
HOB3H Ha H3MepeHHHX HeCKOAbKHX AeCBTKOB 3Be3A Ha 14 HeraTHBaX OKOAOnOAIOC— 
Hbix ofwacTefi n Ha cpaiBHOHiHH c BeA hh HHia mh Cm pea 1 8551. rio3A«ee, Cape 
h /latOHHep noKaaaAjn, wo b KarraAore 1 8551 UBera 3Be3A HpH-e 9.0 3B. 

BeAHHHHbl (oCo6eHHO 3BC3A 8.0 8.5 3B. BeA.) H 6oAee pa«HHX H«M GO Tpe6ylOT 

nOnpaBOK, 3aBHCHUIHX OT BeAHHHHbl [850], Ho HaiilH epaBHeHHH OCHOBaHbl Ha. 
HSMepeHHBx 6oAee CAa6wx 3Be3A h noTOMy ohh He OTHroujeHM nocAeAHHMH 
OUIH6KaMH. C ApyrOH CTOpOHbl, H3AO nOMHHTb, HTO 3BC3AM KaTaAOTa 1 855 1 B 
o6m,eM He CAa 6 ee 12.0 sb. BeAHHHHbl. Ham me KaTaAor HMeeT npeAeA 6 oamiihh. 
Ha OAHy BeAHHHuy. 

HapBA|y CO IBCeM 9THM, MbI BblHOAHHAH HeCKOAbKO ACCHTHOB OnpeACACHUH 
rioKasareAefi UBeTa 6 AnsnoAiocHbix sbcba h HenocpeACTBeHHO cpa,BHHAH noAy- 
neHHbre nonasaTeAH upeTa c hx 3 HaneHHHMH no KaTaAory C h p c a. Pe 3 yAbTa— 
TbI BbIHHCAeHHH A^AH HaM OCHOB3 HHe BHCCTH B (J)OpMyAy (7) H©KOTOpbie KOp~ 
peKTHBbl, XOTS IH H«3 Ha l IHTCA bl i bie . OKOKHare AbHaB (popMyAa, KOTOpOH MbI nOAb- 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 


MeTOflHKa onpefleJieHHH qBeTOBbix rroKaaaTejieH 


soBa^iicb pah noAHoro npHBepeHHH Hauinx noKasaTeAefi uaeTa k HHrepiraijHo- 
uaAbHOH CHCTeMe, Bbipa-KaeTcs cAepyioijjHM o6pa30M: 

(im) K 6-(nU)„„ T = — 0.02 3 -0.05 9 0.75)-f-0. 13, C 

+ .0i5 +.012 +.019 ( 8 ) 

hah b npiiBefleHHOM Biipe, ypoOHOM pah nepeBbiHHCAeiiHH noKa3aTeAefi iiBera: 

(nU)H„T = (I II 1 )k 6 0-6 1 - j-0.06fw — 0. 1 4 C (9^ 

C AeAOBai’eAbHO, pah Toro, mto 6 w noAymiTb snaMeiiHe noica 3 aTeAH UBeTa b 
liHTepHauHOHaAbiiOH CHcieMe, ham neo6xoflHMO npHflaTb HaoAiOfleHHOMy 3Hane- 
HHK) noKasaTCAji piiCTa nonpaBKH Tpex popaa: 1 ) 3a wyAb^nyuKT. 2 ) saBHCH- 
xijyK) ot 6 Ate k a h 3 ) aaBiicHiiivio ot UBeTa sueapbi. 

J\,AR TCTO, MTo6bI BbIMHCAHTb BTOpyfO nOnpaBKy, MW MO}KeM HCnOAb30BaTl» 
t])o rorpa (ji m 4cck lie ueAHHHHbi ECO. BbiHHCAeHHe ?k c Tperbeii- — 3 aBHCHii^eH ot 
UBeTa nonpaBKH cao* nee . npeucpe Bcero 3 a 3 Ha>ienHe C GepeTcn Ha6- 

AKTACHUbiH nu H no HeMy noAyuaeTCH I7IJ b HHTep»aijnoH0AbHOH chctcmc. 
BcAe^ aa ifiopMyAa BumHCAae-rcH btcphmho, ho yace bo BTopoM npnGAH- 

HieHHH c yAymieHitbiM 3iiaHeHneM C, t. e. co 3HaHeHHeM, paBHbiM noAyHeH- 
HOMy npn nepBOM BbiMHCAeHHH noKasaTeAio yseTa- 

OObiHHo pocTaronno 6biBaeT pBa npH6AH;KenHH, ho h aro poBOAbHO Kpo- 
uotahbo ripn MaccoBbix onpepeAeHHHX, nop.o6n.wx Hauiu.M. 

MoJKHO He B MMIHCAHTb HOinpiaBKy, COCTOBIUyrO H3 BTOlpOFO BACHa, pA H Kai>K - 
poro HHpHBHpvaAbHoro snaveHHH 3B. BeAHMHHbl, a BbIMHCAHTb CyMMW nepBbIX 
pByx nonpaiBOK A a it necKO a b k hx OTpeAb Hb/x 3H3mchhh &A«CKa , OTAHMa. 10 uj.HXCB 

ppyr OT ppyra na 0.25 3B. BeAHMHUbi, nanpHMep. pah 10.0, 10.25, 10.50 h t. p- 
/JeHCTBH'feAbHo pAB CAyMaeB nanpHMep 12.’" 0 h 12.’" 5 cyMMbi bthx pByx no- 
npaBO-K paaAHMaioTCH Menspy co6oh ah mb Ha 3 cotmx sb. bcahmhhw. 

Ecah ?Ke oTKasaTbCH ot BToporo npHfiAHJKeHHH, to mohcho cpa 3 y noAbao- 
BaTbCH 6o.\ee ynpoujcHHofi (popMyAofl, BbiTeKaioiijeH H3 (9): 

(nu)„« x — 0.8b ([IU)K 6 + 0 . 06 m — 0,61 (^ 1 Q^ 

KOTO py JO MOJKHO HariHCaTb AAH HeCKOAbKHX 3HaM-eHHH m. 

YMHTblBaH, MTO TOMHOCTb KO3(p(J)HH,HeHT0B B ypaBheHHH (8) pOBOAbHO Bbl- 
coKaH, MOIWHO saKAioMiHTb, CAepoBaueAbno, mto pacceHMHe b 3HaHeHHM Koaip- 
(pHUHeHTOB HeneAHKo h waiuy cucTeMy noKasai-eAefi UBeTa xapaKTepH3yer 
ypOBACTBOpHTeAbHaH CTaGHAbHOCTb. 

Mw ripHBopHM HepTeJKH 21 h 22, OTBeHaiomHe (popMyAe (8), ho nocTpoeft- 
Kbie b nepisoM CAynae KaK aaBHCHMocTb paanocra toabko ot OAecxa 3se3p (npH 
cpepHeM nojcasaTeAe UBeTa) h bo BTopoM — Kax saBHCHMoerb ee ot noKa 3 aTeAB 
yBeTa ( n oh cpepHeM 6Aeci<e). 

CpepHHB pa3HOc Tb MeiKpy noKa3aTeABMH yBera b pByx cncTeMax MaAa: — 
0.005. Ho, KoneMiio, ocpepHenHoe TaKHM o6pa30M 3HaMeHHe MaAo HHTepecHo h 

HeoGxopu.MO CMHTaTbCB C XOPOM 9TOH pasHOCTH B 33BHCHMOCTH KaK OT 6 aCCK», 
TaK K OT UBeTa 3BC3p. 

14 . Biojib. AQacr. ac'rpoij). o 6 c., 12 
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2 iq FjiaBa BTopaa 

CoBnaAeHHe Haurax noKaaaxeAeS uaeTa c HHTepHanHOHa AbH'biMH (no <pop- 
My A e (8)) HMeer MecTo aah 3Be3A 12.0 as. BeAHHHHbi c nonaaaxeAeM HBera, 
paBHbIM 0.70. KoiieMHO, MOKHO B3HTb H ApyrHe KOMGHIiaiiHH BeAHHHH H U BeTOB, 
npii KOTopbix noxasaxeAH ljBexa b Aayx AaHHbix cncTCMax coBnaAaiox MeiKAy 
co'Goh . Ho 9 Ta kom6hh<hjhh HanGoAee xapaxxepKa, t&k kak oHa npj*6AH3HTeAbHO 
orBenaeT cpeAHeMy 6AecKy h cpeA«eMy cneKTpy 3B03a Harnero KaTaAora. 



«a*o «qts 


43ias ro 


Hepient 21 


HaKOHeu, Mb. mo>kcm 3 aKAK>HHTb, nxo pasHoexb Me>KAy noKasaTeAHMH tt Be- 
Ta 3Be3A A0 H K0 b HaineS cncTeMe aoajkha 6bi T b GoAbine, neM b HHTepHaijHO- 

no ,«.*« HK13 35 (rpynna nK b„cok»k r.- 

AaKTHMeCKHX UIHPOT) nu = — 0.05 AAH 3BC3A Tima AO H nu — 1.17 AAH 
3Be3A Tuna K0. CAeAOBaTeAbHO, pa 3 iiocTb paBHa 1.22. 

Ecah paccMcxperb cpeAHHe noKa3axeAH ftBeTa aah 3b6sa nKI, t. e. aah 

6 AH 3 nOAK>CHp.X 3B03A, MM HAHAeM, '.TO CpeAHHH nOKABAXeAb IJBexa SBMJ ™n.". 

A0 HC cosnaAaeT c npHBeAeHHb.M sHaneHHeM, othochhjhmch k 3bc3Aam UK U 

, , a npeaocxoAHT ero. 9 ro naxoAHT oGbHCHeHne b norAomenHH okoao UaiepH 
ro noAioca, o new penb GyAex htth ocoGo, muice. Amua^-vaa *e MeJKAy no- 
KasaTeAHMH ysera A0 k K0 npesocxoAHT npHseAennyio awriAHTyAy. paenyK, 
1.22. OneBHAHO, 9 TO oGbHCHHeTCH TeM, HXO 3BC3AW OKOAO CeBepHoro noAioca 
6 oAee KpacHbi, new b UK 13... -.35 b cbhbh c npocxpaHCTBeHHbiM noKpacHenneM, 
a c yBeAHMeHHeM ijBexa Bospacxaex h SHanenne noKasaxeAH ueexa b auna ch- 

CTeM©. 

BooGrne nte, pa 3 HocTb noKa3axeAefi H, BeT a 3Be3A xiina AO h K0 y Hac cAe^ 
Ayer npHHHTb- paBHOH b cpeAHCM 1.25. Ho Cripcy 9xa paanocxb paena 1.0- 
|840] AAH 3Be3A CeBepHoro noAapHoro pHAa h 1.07— aah 3Be3A cpaBHCHHH aah 

3poca [8561. 

Mojkho B 3 HTb nocAeAHWK) BeAHHHHy 1.07 r npHBecTH ee, c noMoujbW <pop- 
uyA (1) H (5), k Haniefi cHCTeMe. Aenco yGeAHTbCH, hto b xakom cAynae noAy 

^HTC.H BCAHHHHa, 6 AH 3 KAH K XOH, KOTOpaH BbIBOAHTCH HMIOCpeACltaeHHO H3 HB- 
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MeroAHKa onpeflenemiH ijBeTOBbix nona 3aTejieft 2X1 

UIHX 3 Ha«ieHHH noKa 3 aTeAefi UBera 3Be3fl Tima AO h KO. 9tot onbiT noflTBep- 
xiAaer HafleJKHocTb Haiunx cpoprviyA, BMpaataTOujHx ypa-BHeauHe ueeTa. HesHaMH- 
xeAbHbte ocraTOHHbie pacxoJKAeHHJI HeH 3 6eJKHbI npH BbllHCAeHHHX noA<>6Horo 
poAa. 



HepTeiK 22 


IUnpnHy uiKaAbi noKaaaTCAeH ijBexa onpe A eAXioT bcahhmhoh, KOTopax bh- 
HHCAXeTCH KaK paSHOCTb oOpaTHbix BHaneHHH B^cpeKTHBHbtx aahh boah AAX cJk>- 
TOF pa(J)HHeCKHX H <jK>TOBH3yaAbHbIX AyneS . 4 ax HHTepnaiiHOHaAbHOH CHCTeMH 

9T a BeAHXHHa pram 0.45. B naiueM CAyxae, t. e. Aax 9 <J>cf»eKTHBHbix aahh boah 
4240A h 5560A, coorBexcmeHHO, btb B-eAH'iHua wecKOAbKO SoAbiue, a hmch- 

( i . ■. j ' ! $$! 

HO 0.57. A- ) A..: -.tU- I 


§ 15. Ouih6kh Hamnx onpefleAeHHH 

ToHHOCTb OnpeAeACHHH T 3 KHX XapaKTCpHCTHK K 3 K 3 B© 34 HbI 6 BeAHHHHbl HAH 
noxasaTeAH aB e T a sBesfl saBHCHT ot MHorHX cpaKTopoB, Koxopwe o6pe M eHHioT 
oixpeAeA&H'HH H«H36e5KiHibiMiH noirpeiuHOCTXMH. n.pHM©HeHHe ,raipco6a cpa«raeHH« 
co craHAapmwMH 3 b©3 A »h IIoaxrhoh dOabcth hah ak>6oh apyrofi, xaKJKe h© 

MOJKCT H36aBHTb HaC OT H'HX. 

Heo6xo«KMo HMeTb b BHfljy cACAyioiune -BO 3 M 0 HiHbie ohih6kh, conyrcTByK)- 


ujne HauiHM onpeaeAeHHHM. 

1. ouiih6kh, 3atoHiCHIlSHe OT Ha6AioaaTeAb:Horo HHCTpyM«HTa, 

2. OXHh6k;H, OBH3aHIHlbie C xapaKTCpHCTHK,a.MH CpOTOHAaCTHHOK IH C MX $OTO~ 


rpacftHHecKOH o6pa6orKoii, 

3. OIHh6kH, CBH3iaHIH!bie C yCAOBHHMH Ha6AK>AeH!HH, t. e., 
BHAbHOCTXMH yCTaHOBKH TeAeCKOna, aeipeKTaMH rHAHpOBaHHH 

ifioxyca, 


BAeKOMbie Henpa- 
H H3M©H©HHXMH 


4. ouihGkh, saBHcaiijHe ot aTMoccpepiiwx ycAolBHH, 

5. OUIh6kH H3MepeHHH ( Cp OTOMeTp HHeCKOH o6pa6oTKH). 

n-epiByro rpyraiy oihh6ok o6ycAOBAHBaK)T cBOHOTBa oObeKTHBa h o-hh b 6oAb- 
CTeeeBH HCKAtoxaiorcx KoppeKijHXMH aa paccTOXHue ot ijewTpa, paccMOT- 
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rVrnnn RTopnH 


p hhmmh Bbjuie. 04H3KO, oco6oe Mecro -jaHHMaior b sxofi rpynne oiuh6ok stf- 
$e KT 6Aec K a h a<J><J>e K T U Bera. nocAeflirae hocht c hct cm a thhook h h xapaxxep 
Hx BAHHHHe Mbi P a 3 o6paAH iBbMie B CBH3H c BbiBOflOM cj)o P MyA nepexofla, or H a- 
IUHX 3Be3AHbIX BeAHHHH K HHTepHai^HOHaAbHblM. 

° m " 6pK 8M ^ bC „„ H 
H3MOI1 „ HepaBBOMCpaocTbHJ ro,„H n., 3 r „ om „ 6K „ 

paHHMbl H OHH UCAHKOM BOHAyx B KOHeHHbie HOrpeiHHOCXH, XOTH B 006 me HX Be 
.HHHHb, a,H COBpeMeHHbIX SMyAbCHH H HAaCTHHOK AOAiKHbl 6bL C0B C eM He B J 

" HK n; B BH " y ’ 1110 Ka>KA3H AaHHa " CCpHii Ha ^AIOAeHHH BbHlOAHHAaCb H3MH 

3arHbTx C H3o KaX ’ B3HTWX ^ ° AHo8HToftiKeK0 P° 6KH . a ^eTo~Aa>Ke Ha Bb,pe- 
aaKHWX H3 OAHOH HAaCTHHKH, MOJKHO HaflCHTbCH, HTO 3TH OIHh 6 K H BHHXOJKHO Ma 

“• P“™» ^htbc , „„„ na o„„„ a «„„» „ „po* “ “S 

B OAHHX H rex *e yCAOBHHX, HO Ha HAaCTHHKaX, B3HTWX H3 AByx paSHWX KODO 
6ok, mb, KOHCTaTHpoBflAH „pa„™,«cKo= o reTO „e p.AAH.,™ B P aap,K«p„™. 

HCCKHX KpHBbrx. n 0 A 06 HWH OHblT Mbi HOBTO P HAH HeCKOAbKO pa 3 H KajKAMH DA 3 

" p M „ „ tot *e pe.yABT.T, Mb, He c™ „ yl K„B,„ P „AA,ocTp»Z.a“ 
CKaaaHHoe yH<ppoBbiMH AaHHibi^H H3MepenHH. 

„„„ K P OMe Toro HTO HeOAHOpOAHOCTB :,„y.U,CH„ MOSKeT HOCHTB CAy, 

™““ xapaarep, 6„y,„ o6ycAO,Ae„a „ep„e„ocTH„„ CTeKAa, o„a ZZTe- 

CH c Here MaTHHecKH OT KpaH HAaCTHHKH, HTO MCHKer saeHcexb or 

noAHBa 3MyAbCHH Bcero cxeKAa. PaaHa* xoAHjana caoh SMyAbcHH, K aft asBecxHo 
o6 H apy}KHiBaeT pa3H W e 3 H aneH*„ napawexpoB xapaKTepncxHHecKOH k P hboh. rio- 
BTOMy OAHa H xa *e HAacxHHxa Mo^ex HMexb paanbie xapaKrepncxOTecKHe k P h- 
Bb'e «a k P «, h noAaAbme ox Kpan. Hew Menbuie paaMep HAacxHHKH xe M aaMex- 
Hee Moryx 6b.xb h<*>aho P oahocth. IlpaBAa, nacxo cpnpMbi aaAHBaxox cxeKAa 
ooAbHiHx paawepoB, a sareii paspeaaxox hx na cxaHAapxHb.H tfopMax. Ho mm 
H e sHaew o cnoco6e hbtotobachh* HcnoAb30Ba HH bix hbmh HAacxHHOK. Mbi hc- 
CAeAoaaAH necKOAbKo habcthhok paaxepoM 13 X18 cm, Bnenaxas b hhx cepnxo 
MapoK xpyenaxoro <J,oxoMexpa, pacnoAo^eHHbix ox Kpaa h ao Kpaa. Pa 3 AHHHH 
Me*Ay co 6 oh xapaKxepHCTHnecKHx KpHBb.x OKaaaAHCb cxoab MaAbiMH, hxo aah 
xex ycAOBHH, np H iokhx BbinoAHHAacb narna pa6oxa, 3 Xhmh paaAHHHHMH mohxho 
npe H e6peHb. Haao exasaxb, hxo xoHHoe onpeAeAenne axoro acffeKTa xp edfyer 
HCKAXOHHXeAbHOH XUjaxeAbHOCXH OHb.xa, AOCXHraeMOH B oco6o HOArOXOBAeHHblX 
Aaeopaxopnbix ycAOBHHx. H Bce-raKH, rompacHo npeHeeperaxox sxhm acfHfeKxoM 
acxpoHOMbi, BnenaTbiBan MapKH xpy6Haxoro (foxoMexpa ofibrnno «a xpaxo nAac- 

thhok, MejKAy xeM K3K foxoMexpHpyeMaH o6Aacxb CHHMaexcH IB ijenxpe haac 
thhkh. 


B CAynae nxe Hauinx onpeAeAeHHH, npn Koropbtx rioAHpHiaH o6Aacxb h h 
CAeAyeMajf nAoujaAB-o6e naxoAnxen b ueuxpe HAacxHHKH, 3 thm sq>q>eKi 
ACHCTB HTe Ab HO mcwkho npeHe6peHb. 


w 
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MeTOflHKa onpeAejieHHH ABeTOBHX no Harare nett 213 

3({Kj)eKT 1 1 p c a b a p h re a [> i [oh 3acB€TKH TaKJKe bxoaht b 3t y rpynny, HO Tip: 
HameM mcpoac fpoTor pa<p h poo a Hum RoAnpHOH o6AacTH h FlAoujaAH Ha pa3Hbr: 
nAaci'HHKax, on noofiiije He cyuJecTBfyeT. A b rex CAynaHX, kotas Mbi npH6era \ 
w (poTorpatpupoBaHHK) cnoco6oM AByx H3o6pa»;eHHH Ha oahoh nAacTHHKe, mm 
HCKA ioHaAH ero bahhhhc ocymocTBACHHeM napHwx chhmkob b o6paT»bix noCAe- 
.AOBaTeAbHOCTflX. 

Ycaobhh npOHBAeHna MoryT TaHTb b c.e6e 6oAbuiHe hctohhhkh oluhSok, 
•ccah peuKH'M (p oto r p acp h nee koh o6pa6QTKH ne copAio/iaeTca co seen crporocTbio. 
nOC.AeflHHH Mbi OnHCaAH Bbdlie. Mb! CTpeMHAHCb K Hf'H3MeHHOH CTaHAapTH3aU HIT 
ero, IfaCKOAbKO OHa npaKTHKCCKH BOCnpOHBBOAHMa. I IoS'TO'My MO/KHO CHHTaTb, 
HTO CAy qaHHblO OIHH&KH 3TOH KaTerOpHK AOAJKHbl fibITb J HAC OHCHli MBAbl. 

HtO KacaeTCH CTapCHHH (pOTOnAaCTHHQK, HTO MOIKeT BbI3BaTb H3MeHeHHH 

‘CBeTO- H LJBeTOHyBCTBHTeAbHOCTH, OCo6eHHO U 06A3CTH CeH‘&H6HAH3aiJHH, Mbi 

TOBO-pHAH O HfiM B § 6. Ho 3AeCb AO&aBHM, HTO T. A. K O H A a III B H A H 1 79 1 
nO'ApoCmee uccACAOBHAa 3tot Bonpoc, noAyMHB c noMombto one k rpoc en c h tom c t - 
pa cneKTporpaMMbi i<an Ha cTapbix, 'ran h na cb«h<hx nAacTHHKax «HAb<popA 
.AcTpa 1 1 1 » h n 3 MepKB hx Ha AeHCHTOMeTpe. FIpH 3 tom 6mao o 6 HapyjKeHO He- 
6oAbiuoe naAeHiie HyscTBUTeAbHOCTH CTapwx nAacTHHOK b yqacTKe 435 — 470»/p 
H pesKoe naAeHHe aah aahh boah > 650 nt\i. CneK-npaAbnaa HyBCTBHTeAbHOCTb 
■OKa 3 aAaob HeHSMeHHOH b npeACAax 500 — 625«|X < Kohichho, Apyrne cop r ra (poro- 
nAacTOHOK Mocyr bccth ce6a no HHOiMy. Ho, «e Bbi 3 b*aaeT commhhh to, hto 
’SoAbuiHe H 3 MeH©HHH b «pa 6 on©M y'tacTKe» cneKrpa He MoryT hmctb MecTa. A 
-ecAH HMerb b BHAy euxe h OTHOCHreAbHbiH cnoco 6 Bcex HauraX onpeAeAeHHH, to 
SC pCpeKT CTapeilHH fpOTOnAaCTHHOK MOHCHO CHHTaTb WHHTOHCHbIM. 

T peTbH rpynna ohih6ok 3acAy?KHBaeT noApo6Horo paecMoTpeHHH. 3Aecb 
TraHTCH noaxaAyH ocHOBHbie hctohhhkh oihh6ok nauiHx onpeAeAeHHH, CBHsaHHbie 
■c (poTorpacpHpoBaHMeM CeBepHoro noAHpHoro pa.aa. 

Xo’Tk cTaiiAapTbi 3 B© 3 A Cenepnoro IIoAKica h npeACTaBAHioT co 6 oh BnoAne 

TOHHyK) H nOABiyiO CHCTeMy BeAI-mHH, HO B HeKOTOpblX OTHOUieHHHX nOAb 30 B 3 HHe 

hmh coripHJKeHO c 6oAbuiHMH HeyAoScTBaMH. ®aKTHnecKH, riAomaAKH 11K m 
enn, na c.paBneHHH KOTopbix Me^Ay c.O'Goh ocHoeanbi onpeACAenna bcahhhh, 
(pOTOrpaCpHpyiOTCK B paSAHHHbIX yCAOBHHX. npH CpOTO>rpa(pHpo|3aHIIH nepBOH 
Ha6AK>AaTeAb rHAHpyeT, h bha H3o6pa*eHHH sbcsa Ha (pOTorpa^Hax 33bhcht ot 
"TOTO, HaCKOAbKO HCKyCHO OH THAHpyeT. n P H (pOTOrpatpHpOBaHHH JKe rioAHpHOH 
nocAeAOBaTeAbHocTH nacoBoe ABHmeuHe HHcTpyMeHTa npeAO'CTaBAeHo pa6oTe 
■qacoBoro MexaHHaMa h bha H»o6paineHiHH iiaiincHT ot nocAeAnero. K TOMy Hie b 
3ToiM CAynae HCKAionewa B03M0>HjH0CTb HcnpaBACHiHH iioaotkchmh HJicTpyMeHra 
3a cneT M3mch©hhh pecppaKijHH. /feHCTBHe 3toto nocA©AHero jibachhb He koht- 
fpOAirpyeTCfl h ocraeTCK kbk Hen»6e>KHWH hctohhhk oihh6ok AaJKe itpH ycAOBHax 
WAeaAbHOH ycranoBKH .3KBaTopHaAa h HAeaAbHoro nacoBoro xoAa. 
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214 FjiaBa Biopaa 

Ecah ycxaHOBKa HHCTpyMeHTa coBepmeHHp tohha h xoa nacoBoro MexanH3- 
Ma BnoAHe BepeH, to i-ta-aa HeyflOBAeTBOpHTeAbworo rHAnpoBaHHH MoryT boshh- 
KaTb pa3AHHHH B H306paJKeHHHX 3Be3A UK, H 01111. C flpyTOH CTOpOHbl, pa3AH- 
hhh b H3o6pa>KeHHHX MoryT HMeTb MecTo h Torfla, Kor^a npH yAOBAeTBopHTeAb- 
HOM THflHpOBaHHH XOA HaCOBOrO MexaHH3Ma, BO BpeMfl 9KCn03HyHH CeBepHOTO- 
noAioca, HcnbiTbmaer HapymeHHH. HaKOHeij, h npn otahhhom HacoaoM xo^e »h- 
CTpyMeHTa MoryT HMeTb MecTO HcxaiKeHHH H3o6pa>KeHHH, ecAH HHCTpy- 
MeHT HMeeT HenpaBHAbHocTH b ycTanoBKe. Kor^a nacoBOH MexaHHSM pa6o— 
TaeT nAoxo, to H3o6pa2Ke»H5i sB.eafl npHHHMaioT (pop My Ayr, KOTOpbie TeM 6oAb- 
iue, neM AaAbine ot IloAioca naxoAHTca 3Be3/(a. CraAO 6'biTb, BOBHHKaioiuHe 
OIHH6 kH paaAHHHbl AAH pa3HbIX 3Be3A H 3aBHCHT OT CKAOHCHHa 3Be3A- BMeCTe c 
TeM OHH npOIIOpHHOHaAbHbl n p OAOA /K H TC A b HO C T H BpeMeHH 3KCII03HH HH. EcAH 
ycTaHOBKa HenpaaHAbHa, to 3 Be 3 AHbie H3o6pa?KeHHH noAyqaiOTCH b (BHAe qepTo- 
neK, AAHHa KOTopwx TeM 6oAbme, neM 6oAbine oinH6i<a ycTaHOBKH h neM npoAOA*-- 
JKHTeAbHee 3KCno3HijHH. 

BcHKHe *e pa3AHHHH b t})opMe h xapaKTepe H3o6pa>KenHH 3Be3A FIoahphoh 
nOCACAOBaTOAbHOCTH H ITaCHIJ 3AH HpeBaTbl 3HaHHTeAbHbIMH OIHuSKaMH. Pa3AH- 
hhh b H3o6pa>KeHHHx BbipaHsaioTCH b pa3AHHH0M paonpeAeAeH'HH CBera h 3Ha- 
hht, b cAynae cAa6bix sbcsa, — b yBeAHHeHHH hah yMeHbuieHHH KOAHnecTBa pa3* 
AoaienHbix aepen 3M(yAbCHH, a b CAynae HpKHX aiBe3 A — b H3MeHeHHH pasMepoa 
H3o6pa>KeHHH. H b tom h ApyroM CAyqanx sto ci<a3WBaeTCH Ha OTCHerax MHKpo- 
cpoToMeTpa. 

HaA,o6HO npeACTaBHTb ce6e <Jm3HHecKyio cyTb fbachhh. HsMeHeHnn b xa- 
paKTepe THAKpOBaHiHH HAH BOAeHIHH HaCOBbIM MexaHHBMOM BblpaXiaiOT'CH 'OACAV" 
IOUJHM 0'6pa30M. n P H HAOXOM rHAHpOBBHHH HAH IfenpaBHAbHOM B6A6HHH HaCO 
BbIM MexaHH3M0M, npH SKCHOHHpOBaHHH Ha rioAIOC, H3o6paJKeHHe 3Be3AbI H 
nAacTHHKe pacuiHpsieTCH. Ecah 3Be3Aa AOCTaTonno HpKa, to ee cBex TaKHse a<v- 
CTaToqen aah toto, hto6m noqepiiHTb Te qacTH SMyAbicHH, (b KOTopwe CBer 3a- 
xo/i,iiT ii a HCKOTopoe b p e m h H3-aa AecJxpeKTOB rHAHpoBaHHH. Cacao - 
BareAbHo, yBeAHHHBaeTCH H3o6pa»;eHHe h HpKHe 3Be3Abi AeAaiOTCH ot stoto eige* 
apne. Co cAa6on 3BC3 Aoh nponcxoAHT necKOAbKO' HHoe HBAeHHe. B 3tom CAynae 
CBeTa 3Be3AbI He OKa3bIBaeTCH AOCTaTOHH-bIM AAH nOHCpneHHH HMyAbCHH Ha yBe- 
AHHHBiiieHCH ot nAOXoro BeAeHHH noBepxHOCTH AeficTBHH CBeTa. Ho, TeM He Me-- 
Hee, OTAeAbHbie aepua SMyAbcwH qepHeioT. 3aT0, b uciiTpaAb;Ho« qacTH H3o6par 
HteHHH nAOTHOCTb yMeHbiHaeTCH, t. k. AeficTBHe CBeTa BpeMenaMH otxoaht 
ot Hee h nepexoAHT Ha cMe>Kiibie qacTH. B pe3:yAbTaTe — CAa6bie 3Be3Abi apnaior 
He croAb pe3K0, Kan apKHe. A oco6eHHo cAa6we MoryT Aa®e erne TepHTb b 6Aec- 
Ke, t. e. euje SoAbiue ocAaSeBaTb. Kohchho, aah kakhx-to onTHMaAbHbix hah- 

epeAHHX 3HaHeHHH 3(|)^)eKT AOAIKeH OTCyTCTBOBaTb. 9th 3HaneHHH COOTBeTCTByiOT' 
cpeAHefi qacTH xapaKTepHCTHHecKofi KpHBOH h, new 6AHHie k 3toh qacTH pacno- 
AaraioTCH H3MepeHHH h hcc A eAOBaHHH 6AecKa, TeM Aynuie b CMbiCAe MHHHMaAba- 
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Hibix pe/(y : KijHH h AocTwraeMOH tohhocth peayAbTaTOB. Ho', t&k hah HHane, c'o- 
BepilleHHO O'HeBHflHO, HTO CCAH V - i ill H I lK. (pOTOrpalpHpOBaAHCb (B p33HbIX yCAO" 
bhhx nacoBoro BefleHHH, to 0THocflm,necH k him xapaKTepucTHnecKne KpHBbie He 
MoryT 6biTb TOMAecTBeHHbi. FIpn pacT»HyTbix H3o6pa>KeiiH«x rpa^anHa xapax- 
TepHCTHHeCKHX KpHBbIX 6oAbXJie, HeM npH «Co6paHH'bIX». 

He TOAbito ouih6kh ycraHOBKH h aacoBoro xo/i.a npH (JioTorpacpHpoBaHHH 
rioAioca, ho h ouih6i<h rHflHpoBaHHH npn tpoTorpaipHpoBaHHH nAoiuasH 3a®HCHT 

OT CKAOH6HHH. Bee 9TH OIHHDKH B03paCTaiOT C yMeHbUieHHeM CKAOH6HHH. FIo3TO- 
My 9T'y KaTeropHro oihh6ok mm HCCACAOBaAH OTAeAbHO a ah OAOiji.aAeH, pacnoAO- 
iKeHiHbix H:a Kpyrax §=+75°. +60° h +45°. O/uiaKO, c h c to m aTH HecK hx paaAH- 

HHH MbI He o6Hapy>KHAH, HTO H CACflOBaAO OMCHflaTb, T. K. pa3AHHHbie flAOUjaAH 
(poTorpa^Hpoca AHCb b pa3Hoe BpeMH caMocToareAbno h ycAOBHH rHAHpoBaHHH 
motah 6biBaTb, Boo6uje, paaAHHHbiMH. B npeAeAax Hie OAHOH HAaCTHHKH, T. e. 
OflHOH riAOIliaAH, paaAHHHC B OKAOHeHHH CTOAb MaAO, HTO 9(p(peKT BaBHCHMOCTH 
BHfla H306paiKeHHH OT CKAOHeHHH, CB»3aHMbIH C rHAHpOBaimeM, eCTeCTBCHHO, He 
MOHieT 6bITb OIHVTHM. 

Oiu;h6kh, onHcanHbie 3&eGb, ocoCeHiHO saMeTHbi aah AAHJwoijJOKycHwx hh- 
CTpyMeHTOB. B narneM CAynae mw HMeeM neAO c KaMepaMH, (ponycHoe paccToamie 
KOTopbtx pan MO 1 1 Metpy. Ho, /iaate h aaji nocAeAHero bahhhh 6 AatiHbix oihh6ok 
MOJK 6T 6bITb 3aMeTH0. MbI HOnblTaAHCb CAeAaTb KOAHHeCTBeHHyK) OIjeHKy 9(jHpeK- 
ra pacTHJKeHHH H3o6pa>KeHH& 3Be3A CeBepnoro noAioca, aah Hero 6 wao noAyne- 
ho necKOAbKO pHAOB cneijnaAbHbix chihmkob rioAioca c xoponiHMH H306pa>Ke- 
HHSMH (npH riOHTH HAeaAbHOM HaCOBO'M XOAe H xopouiefi VCTaHOIiKc) H C HAOXH- 
mh (npn HaMepeHHO paccTpoeHHOM nacoBOM MexaHH3Me). Mw noAynaAH pacTH- 

HieHHH aah 0--+88 — 89 rpaAycoB O'Koao 0.1 MHAAHMeTpa b AHHeHHon Mepe. 

Ho, raKHe p a c t ji>Ke hh h b narneS ripaKTHKe BOoGiye He BorpenaioTCH, a ecAH 6 ah3- 
kho k hmm CAynaHiHo h ok a 3 biB a AHSCb , to TaiKiHe HeraTHBM b o6pa6oTKy He 6pa- 

AHCb. 

Bo BCfiKoivi cAynae, npHXOAHAOCb oSpatuaTb ocoSeHH-oe BHHMaH«e Ha Bee 
iiepeHHCAeHHwe 3Aecb 3(p(J>eKTbi h ocyujecTBAHTb MeponpHHTHH, Koropwe ycTpa- 
HHK5T HAH, HO KpaHHefi Mepe, 3HaHHTeAbH0 COKpaLljaiOT HX BAHHHHe. B CBH3H C 
3THM, BO-nepBblX, BpeMH OT BpCMCHH MbI npOBGpHAH yCTaHOBKy HHCTpyMCHTa IIO 
UMpoTe H aanMyry. Bo-BTopwx, nepe« SKcnosHijHeH CeBepHoro noAioca xoa na- 
COBOTO MCX3HH3Ma BblBepHACH CO BCCH TIliaTeAbHOCTbK). HaKOHeu,, MbI CTapaAHCb 
ne OHeHb yBeAHHHBaib npOAOAJKHTeAbHOCTb 9Kcno3HgHH, h6o HeM 6oAbiue noc- 
AeAHHs, TeM pe 3 He BbicTynaiOT ftaHHbie oihh6kh. Ho b stom othohichhh mw 6w- 
ah cBH3aHbi, c oahoh CTopoHW, Heo6xoAHMOCTbio AOCTHHb H3BecTHoro npeAeAa 

npOHHKHOBeHHH H C APyCOH HaAHHHblMH (pOTOrpaCpHHeCKHMH nAaCTHHKaMH, CTe- 

neHb HyBCTBHTeAbHOCTH ' KOTOpbIX Tpe6oBaAa BCe-TaKH AOBOAbHO npOflOAJKHTeAb- 
HblX 9KCn03HIjHH. B CBH3H C H3B6CTHWM pa3AHHHeM B XapaKTepe H BHA<? IpOTO- 
rpaipHHecKHx h cpoTOBnayaAbHbix H3o6pa>KeHHH, bahhhhc ynoMHHyTbix a^xpeKTOB 
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1 .216 Fjiaba B-ropaa 

Ha nepBbie 6oAee aaMeTHo, neM Ha BTopwe. C Apyron cTopoHM, npeAeA npoHKKHO- 
bchkh aa a (f)oTorpac[>HHecKHX bcahhhh 3aMeT,HO Bbime. IloaTOMy CAeAOBaA-o h 
MO>KHO 6bIAO OCyujeCTBHTb AAH (J)OTOrpa<J)HHeCKHX CHHMKOB 60 Aee KOpOTKHe 3KC- 
ri03HI£HH, HeM AAH <{)OTOBH3yaAbHblX. OhO TaK H 6bIAO, KaK 3TO BHflHO H H3 Ta6 
ahij, noMeuj,eHHbix b paAe HaiiiHx craTeH h coAepataiHHx onwcaHHe HeraTHBOB. 
HaAO CHHTaTb, HTO HCCMOTpH Ha iBCe npeAOCTOlpOJKHOCTH, norpeUJHOCTH, COOTBCT- 
■CTByiomHe peAyTjHpoaaHHio c noMoigbio CesepKoro noAapHoro pHAa, He Moryr 
HCKAIOHarbCH nOAHOCTblO, HOCKOAbKy H3o6pa>KeHHH rioAHpHblX 3B63A He MOryT 
•Garb 6e3 AetpeKTOB h coBepmeHHO ToaiAecTBeHHbiMH c H3o6pa««eHHHMH 3se3A 
Ha CHHMKax riAOHjaAefi. Ho, tot cpaKT, hto b ypasHeHHax (3) h (4) 3HaKH npw 
HAenax, coaepHtaujHX 3Be3AHbie BeAHHHHbi, oAHHaKOBbi, ca>'?kht v'KaaaHHeM Ha 
HaAe*HocTb HauiHx peAyxijHH, h6o H3 Hero CAeAyeT, hto aah 3Be3A floAHpHOH 
o6aacth nncaAa bcahhhb He oTAHHaeroa aaMeTHO no uiHpoTe ot uiKaAbi, cootbct- 
CTByiOUI.eH CHHMK3M nAoujaAefi. 

B Tex CAynaax, KorA& mm He motah AHiiiHTbca HeraTHBOB CeBepHoro noAio- 
ea, Ha KOTOpblX H3o6pa>KeBHH 3Be3A 6bIAH He HAeaAbHbl, MbI >K-Cm»Ab30'B.aAH HX c 
MeHbuiHM BecoM, 3apaHee HcnpaBAaa peAyxijHOHHyio KpHayio. 3to HcnpaBAeHHe 
ocHOBbiBaAOCb Ha ashhimx npeABapHTeAbHO BbtnoAHeHHbix onbiTOB cpaBHeHMH xa- 
paKTepHCTHHeCKHX KpHBbIX, COOTBeTCTBylOUJHX «XOpOHIHM» H «nAOXHM» H3o6pa- 
HieHHHM 3Be3A IloAlOCa. Ho BMeCTe C TeM, OAHOBpeMeHHO, MbI HCn0Ab30BaAH AAA 
nOCTpOeHHH CaMOCTOHTeAbHOH peAy^HOHHOH KpHBOH Te 3Be3AbI riAOIgaAH, AAH 
KOTophtx (JioT.orpafJjHHecKHe bcahhhhm H3BecTHbi H3 KaTaAora MoyHT BnAbcon 
j 854 1 . B KaatAOH nAoujaAH HaxoAHAOCb A-ocraTOHHO 3Be3A aah Toro>, uto6m mow- 
ho 6biAO nocTpoHTb HaAerenyio pe.AyKUHOHnyio KpHByio. Ho, npeJKAe, w npn- 
GeraTb k aroMy cnoco6y, mm noApo6Ho HccAeAOB-aAH pa3AHHHa b noAynaeMbix 
BeAHHHHaX no peAyKIJHOHHbIM KpHBbIM cnn H MoyHT BHAbCOH. C 3TOH IjeAbKJ 
6bIAH HSMepeHbl pHAbl CHHMKOB 01111 H I1K, TAe H3o6pa>KeHHH lloAHpHblX 3BC3A 
BCTpenaAHCb H B HCKaHCeHHOM BHAe H B HOpMaAbHOM, HAeHTHHHOM C H3o6pajKe- 
hhhmh 3Be3A nAOi^aAH. I1oh!Htho, hto b nocAeAHeM cAfyaae BeAHHHHbi, noAyaae- 
Mbie no pe Ay KynoHHbiM kphbmm MoyHT Bhabcoh aoajkhm 6mah oneHb maao 
OTAHHaTbCH OT: iBeAHHHH, nOAynaeMblX no peAyKyHOHHMM KpHBbIM cnn, HMeH 
B BHAy, HTO BeAHHHHbl KaTaAOra MoyHT BHAbCOH AaHbl B HHTepHaiJHOHaAbHOH 
CHCTeMe. 

BbiAa noAyneHa cepna HeraTHBOB, H3 KOTopbix 4 othochtch k Hoakphoh 
HOCAeAOBaTeAbHOCTH, noAyneHHOH b AByx CAynaax c otahhhmmh H3o6paH«eHHH- 
mh h b A»yx Apyrax — c haoxhmh. OcTaAbHbie neTbipe HeraTHBa othochtIch k nK 
34. BMecTe c 9 Thmh, cneuHaAbHo aah AaHHofi n,eAPt noA-yneHUbiMH HeraTHBaMH, 
<5biah HcnoAbSOBaHbi TaK>Ke HeraTHBbi naiuero ocHOBHoro MaTepnaAa (N«Nq 932 h 
934, 954 h 956, 822 h 826, 838 h 840, a bhocacactbhh h JV 2 JN 2 1159 h 1161, 
1484 h 1486). Bee ohh OTHOcaTca k (poTorpaipHnecKHM BeAHHHHaM 3,se3A. no- 
crpoeHHe xapaKTepHCTHHecKHX KpHBbix no noAHpHbiM 3Be3AaM h HaHeceH«e Hi 
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rpa(J)Hi<H 3B63A KaTaAora MoyHT BnAbcOH noKasiaAO, hto npn raoxhx H30<6pa?Ke- 
HHflX rioAflpHblX 3 Be 3 A (npH nAOXOM XOAC HacOBOrO MCXa»H3Ma BO BpCMH 3KC- 
TI03H^H Ha IloAlOc) BeAHHHHW, OIIpefleAeHHbie no nOAHpHbIM pCAyKHHOHHblM 
KpHBbiM, cHCTe.MaTHHecKH MeHbme Tex, KOTOpwe noAynaAHOb 6bi no peflyKyHO«- 
riofi KpHBOH MoyHT BwAbCOH, T. e. 3 Be 3 flbI H P H a K) T H TOiM 6 O A b in e, HeM 
•6ah/K€ ohm HaxoAarcH k «npKOMy» KOHiry xaipanrep hcth mcckoh KpWBofi. TaKoe 
noBefleHHe 3 Be 3 A HaxoAHT odB^CHeHne h b cbct e (J)H 3 HHecKoS KapTHHbi hbachha, 
hto noKa3ano 6wao kumh h Bbime. PacranyTocTb H 3 o 6 pa>KeHHH FIoahphwx 3BC3a 
■ oanaMaeT aah jipKHX 3B63A yBeAH'ieHHe aanepHCHHiqH nAoiuaAH b 3MyAbCHH, hto 
pe 3 KO noHiHHiaeT OTcneT MHKpOfpOTOMeTpa. J\ax. CAa6bix 3 bc 3 a> b CAynae ko- 
ropbix peaKO yBCAHMiHiBaeTCH KOAMHeeTBO pa 3 AOJKeiiHbix aepeH 3 MyAbCH,n, sipipeKT 
yMeKbllieHHH OTCHeTa MHKpOtJlOTOMeTpa XOTb H OCTaeTCH, HO npOHBAHeTCH He 
CTOAb pe 3 K 0 . Pa3HOCTb MeJKAy xapaK'repHCTHHeCKHMH KpHBbiMH cnn H MoyHT 
BHAbCOH AepJKiHTCH flOBOAbHO yCTOHHHBO, ' XOTH yCAOBHH 06pa30BaHHB 3RC3AHbIX 
w3o6paH«eHHH, KOHenno, He Bcerfla OAHHaKOBbi. Mbi mweeM b BHAy npoH3BOAb- 
iHbifi — b HeKOTOpOM cMbicAe — xoa nacoBoro MexaHH 3 Ma npH (|)OTorpa(})HpoBaHHH 
FIoaioca. B Ta&AHife XIX cpeAHHe pa3H0CTH b BeAHHH»ax Ta 6 yAHpOBaHbi no ap- 
ryMBHTy 3Be3AHOH BeAHMHHIbl. 

Ta6AHua XIX 
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KoHeHHO, Ha XOAe 3THX pa3H0CTefi CKpblTHO CKa3bIBaeTCH H TO He6oAbU10e 
}paCXO>KA€H'He pt'AyKUHOHHblX KpHBbIX, KOTOpOC AOA/KHO 6btTb BbISBaHO pa3AH- 
HH6M CHCTCM, XOTB 3 TO nOCAeAHee HeBeAHKO. 

Ho BecbMa yAOBAeTBopHTeAbHoe ccranaAenHe Me?KAy paccMaTpHBaeMWMH 
KpHBbiMH noA-ynaeTCH, KorAa H 3 o 6 paaieHiHH rioAHpHbix 3 Be 3 A- xopouin h ctbao 
-^blTb He OTAHHaK)TCB OT H 3 o 6 pajK«HHH 3 BC 3 A Ha IlAOIIjaAH. Mbi MOTAH 6bl HA" 
.AiocTpHpoBaTb nocAeAHee yTBep>KAeHHe npHMepaMH, KoropwMH b 6oAbinoM ko- 
AHHecTBe pacnoAaraeM b BHAe xapaKTepHCTHnecKHX KpHBbix rioAKpHwx 3 Be 3 A 
a: HaHecewnbiMH Ha h.hx 3 E 63 AatMH Ka'TaAora MoyHT BnAbcon. 
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1 218 r.aaaa BTOpaa ; 

TaKHM oGpaaoM, mw y6eflHAHCb, hto. onncaHHbiH cnoco6 HcnoAb30BaHHjr 
CHHMKOB IlAOiyafleH AAH BbIBOfla 3Be3AHbIX BeAHHHH, fla>Ke TOTAa, KOr^a COOT"" 
BeTCByioigHe HeraTHBbi IloAfipHOH o6AacTH hmmot fle(J>eKTbi H3o6pa»;eHHH, &o- 
BOAbKo HaAe^KeH. TeM. He Menee, mw npn6eraAH k HeMy CKopee KaK k napaAAeAb- 
HbiM h AonoAHHTeAbHbiM onpefleAeHHHM, HeaieAH aa.h coBepmeHHo He3aBHCHMoro - 
OT nOAHpHOfO pHfla BbIBOAa BCAKHHH. TaK HAH HHaHe, MbI HMCAH B03MC'>KH0CTb 
CAeflHtb 3 a no.iieAe.HHe M x a p a k t e p hctii m e c k h x kphbmx, nocTpo€Hnbix no 3BC3Aaiyi 
cnn h no 3Be3AaM Moviit' BnAbcOH Ha npoTH/KeiiHH aHaAH3a scero Harnero 
MaTepnaAa. rioHfliTHO, hto mm HMeeM b BHAy TO'AbKO cf)OTorpa<J>HHecKH.e bcahhh,- 
hm, aah KOTopwx cocTaBAeH Kajaxor MoyHT Bhabcoh. Ho, (J)OTOBH 3 y- 
aAbHwe H3o6pa>KeHHH MeHee noABepatewbi HCKaJKeHiHHM, OBH3aHHbiM c i-ienpa- 
BHAbHOCTHMH Hacoooro xo^a h ycTaHOBKH, a ©cah nocAeAHne HacroAbKO bcaukh, 
HTO H O'HIH HOCHAH CAeflbl 3TOTO 9(p$OKTa, HTO CAyHaAOCb BeCbMa pCAKO 1 , TOTfla 
noAo6nbie chhmkh mm BOBce HCKAioHaAH H3 o6pa6oTKH. 

CPoTorpa(pHpoBaHHe rioA»pHoro pHAa b KanecTBe CTa-HAapTa CBH3aHO h c 
A pyrHMH HeyAo6cTBaMH. TaK, HanpHMep, aah 6oAbuiHHCTBa o6cepBaTopHH, h » 
nacTHOCTH aaji Hauiefi, FIoaioc pacnoAOiKeH 1 na AOBOAbHo 6oAbinoM aeHHTHOM 
paccToiHHHH, hto ecTecTBeHHo ocTaBAJieT norpeuiHOCTH npn peAyKUHH 3a aTMoc- 
cpepHoe ocAa6A('Hne. Hohhtho, hto 6mao 6m Ha mhoto yAofrHee noAbsoBaTbc.H 
craHAapraMH b Apyrnx ofiAacTHX He6a, Koropbie npoxoAHAH 6bi nepe3 3eHHT hah 
okoao aenHTa Aannoro MecTa Ha6AioAeHHH. HaKoneu, HcnoAb30BaHHe CeBepHoro 
noAioca b KanecTBe CTanaapTa crpaAaeT erne oahhm HeAOCTaTKOM, BecbMa 3aMeT- 
HbiM oco6eHHo aah Harnefi pa6oTbi h cBHaaHHbiM c TeM, hto o6AacTb CeBepHoro 
noAioca OKa3biBaeTCH noABep/KeHHOM saMeTHOMy npocTpaHCTBeHHOMy noTeMHe- 
hhjo (oficKypaiiHH) HaAHHHe norAoiijeHHH b o^AacTH CeBepHoro noAioca, Ha* 
rioBepxHocTH paflinycoM a.o 5 rpaftycoB BOKpyr IIoAioca, He noAAejKHT cojMhchhio. 
B H3BecxHbix Mecca x stoh oSaacth norAomeime oco6eHHO bcahko. HoaTOMy, 
B'CHKHe HCCAeAOBan.HK, BbinoAHaeMbie b u,eAax npHBefleHHH k HHTepHauHOHaAb- 
HOH CHCTCMe H OCHOBaHHbie Ha CpaBHeHHHX BeAHHMH H U B€TOB 3Be3A, AOA/KH'bl 
• BecTHCb ocTopoaiHo h bo BcstKOM CAynae neo6xoAHMo H36eraTb b bthx hccacao- 

BaHHHX 3Be3A, othochihhxch k noao6HbiM MecTaM (nanp., 3 = 4-87'’; a --8 — 16* 
hah oco6eiiHo 5=-f-87. c 3; a=ll'5 m ). KcTaTH otmcthm, hto npH Haurax pe- 
AyKijwHx Mbi CTapaTeAbHO H36eraAH bthx ynacrKOB. 

CepHH HeraraBOB 6biAa HcnoAb30BaHa c ^Abio npoBepKH BcjHpeKTa nAOxoro 
PHAHpOBaHHH. OaHB JlOAOBHHa HX HOAyHeHa npH TIHaTeAbHOM THAHpOBaHHH, Apy- 
raa — npH HaMepeHHo HCKaiKeHHOM THAHpOBaHHH. IlpH btom pacTHHieHHe ot- 
nAoxoro THAHpOBaHHH AocTHraAO 15 9to 6oAbiue, neM BepxHHH npeAeA KOAe- 
6aHHH 3Be3Abi, BCTpenaeMoro o6mhho b acTpoHOMHHecKofi npaKTHKe. PisMeHe- 
HHH XapaKTepHCTHHeCKOH KpMBOH, BACKOMbie HapyiHeHHeM r HA HpCtaaHIH H } TaKOIBbI, 
HTO (j)OTOrpa(J)HHeCKHe BeAHHHHbl 3Be3A yMeHbUiaiOTCH OT nAOXOH rHAHpOBKH: 
(3Be3AbI HpnaiOT) B cpeAHeM Ha 0.16 3B .BeAHHHHbl (AaHHbie H3MepeHHH OKO- 
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AO 50 3BG3fl ) , a lpOTOBH3yaAbHbie npH 3THX *e yCAOBHHX — AHlUb Ha 0.09 3B. 

BCAHMHHbl. FTpH 3TOM paCXOJKACHHH GoAbHie flAH ««pKOH» HaCTH XapaKTepHCTH- 
HCCKOH KpilBOH. 

BnOCAeftCTBHH MbI CHHAH elH,e OflHy CepHK) IIAaCTHHOK H HOAyHHAH Ha HHX 
TpoeKpaTHbie H30'6paJ»eBHfl 3Be3fl C OTAHHHOH, nOCpeflCTBeHHOH H HAOKOH rnw- 
pOBKOH. npH 3TOM BTOpbie H3 HHX, T. e. IIOAyHeilHbie C «IIOCpeflCTBeHHOH» rilflH- 
poBKofi, 6AH3 KH k TaKHM, KOTOpbie Moryx BCTpeTHTbCH B acT p on om hhccko h 
npaKTHKe, BonpeKH tcm, KOTopwe hmgiot pacTHmenne #0 15 h, CTaAO-6wTb, hb~ 
AKK 5TCH H'G p&np e3 CH Ta T'H B Hbl M H A AH npaKTHKH. H HHX MbI HOAYHHAH epeflHHe 
oihh 6 kh b 2.5 pasa Menbuie BbimenpHBefleHHbix 1 TeM He MeHee, He npHxofliiT- 
ch noflnepKHBaTb, hto TiiiaxeAbHoe niflHpoBaHHe HBAHeTCH BOo6uje HeoGxoflH- 
MbiM ycAonneM flAH iioAyHtHHH xopomero ipoTorpacpHHecKoro' MaxepnaAa h flo- 
CTHiKCKHa yflOB ACTBOpHTeAbHOH TOHHOCTH (pOTOMeTpHHGCK KX OHpefleAeHHH. C 
flpyroS CTopoHbi, Hama annapaTypa, cKOM6KHnpoBaHHaH H3 OTHocHTeAbHo ko- 
poTKOfpoKycHbix i j) o tot p a (p h h ecK h x KaMep (1 Merp) h BecbMa flHHHOcpoKycHoro 
rHfla (b 6.8 MeTpoB ) rrpeflcxaBAHAa 6AaronpHHTnoc coneTaHHe Aah o6ecneHeH«a 
xopouiero KSAiecraa rHfliipoBaHHH'. 

OhihGkii, BAeKO'Mbie H3Meiiei-niflMH cponyca, otiiochtch k flamim r - 
oihh6ok. HaMeHcime ipoi<yca BaMe'rao bah Hex’ Ha HaKAOH xapaKTepHC.TKuecKHX 
KpHBbIX, npH 3T0M, ItaK oCuapyiKHAH HaiUH OKCnepHMeHTbl, 9TO BAHHHH6 CKa3bI- 
BaeTCH Ha (poTorpaipHuecKHX H3o6pameiiHHX h nornm BOBce He npoaBAneTCH aah 
(pOTOBH3yaAbHbIX, eCAH KOHeHHO H3MeneHHH epOKyea He CAHUIKOM BeAHKH, a OC- 
TaioTCH b npaKTHHecKH floniycTHMbix npefleAax. Ho bahhuhcm cpo«yc.a b nameM 
CAyuae MomeM npeneGpeub b c.bhsh c tcm, hto mm cpoTorpacpupoBaAit npn neH3* 
MeHHO'M cpOKyce, noAb3yncb npn stom Bceraa oahoh h toh me KacceTou fl ah A,aH- 
hoh Kawepbi. TeMnepaTypHbie bahhhhh 11a cpo«yc Haumx Kawep onasaAMCb npaK- 
THHeCKH IieBaMeTHblMH. Bo BC.HKOM CAVHae, Memfly aKCnOBHHHHMH cnn H nK B 
flaHHyro HOHb HHKaKHC H3MCHCHHH B CpOKyCe He MOrAH HMCTb MCCTa. A eCAH B 
KaKyio-AnGo H3 hohch (pOTorpaipHpOBaHHe BeAOCb npn tpoKVCHOM paccTOHHHH, 
OTAHHHOM OT 06bIHH0r0, TO 3HaHHT BCe XapaKTepHCTHHeCKHe KpHBbie, KSK cnn, 
TflK H nK, HMIAH OTAHHHMH OT oGblHHblX, HO OflHHaKOBMH MeiKfly C060H HAKAOH. 

npaBfla, HBMeneHHH b cponyce motah ci<a3aTbCH Ha ijBeTOBOH cncreMe ua- 
fflux onpefleAeHHH, t. e. motajh HSMeiiiiTb acpipeKTMBtibie aakhm boah fiaiunx bcak- 
hhh, nooKOAbny HcnoAbsyeMbie oGbeKTHBbi xapaKTepHsyioTCH saMCTHoS xpoMa- 
THHecKOH aGeppaynefi. HoaTOMy, mm cxpeMHAHCb noAb30BaTbCH HeH3MeHHbiM ipo- 
KycoM. B o6pa6oTa»HibiH humih cporor parpunecK h h MaTepHaA bouiao HecKOAbKo 

1 M. A. Bam a k h /( a e, r, A6acTyMancnoft oScepBaTopnn, Bbipa3Hji cpopMy- 
.noii ouindKy rufliipoBKii h nOKaaaJi, hto npn flaimoft oniH6ice rufliipoBKH ee bjihhhhs - 
CKa 3 biBaercH Soniuiie na upturn hbgsiim, hgm Ha cjiaSwe [38 J . n. II. o 6 p o h p a- 
b h h, Tame b ASae’ryMaitcicoft o6cepBaTopmi, paccMBTpHBaji Bonpoc bhhhhhh kr- 
uecTBa nifliipoBKH n (JioKycHpomui na xapaKTepucTHuecKiie KpHBbie [68], Ero bhbo- 
flbl TaKJKe IiaXOflJITCH B COlViaCUH C HaiHHMH flaHHMMH. 
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nap HeraTHBOB, chhtwx CAerxa BHecpoKaAbHO, ho tbkhx 6nao oneHb mbao h ohh 
H e MorAH oicaaaTb aaMeTHoro bahhhhh Ha BbiHHCAeHHH OKOHHaTeAbHbix (cpea- 
HHx) 3H3HeHHH BeAHHHH. TeM He MeHCe, MW CQHAH Heo6xOAHMbIM npOBepHTb 
- 3T0T 9(p(|3eKT Ha OCHOBe CneUHaAbHbiX Hta6AK>ACHHH, BblBOAH ypaBHieHHH yBCTa, 
oc.HOBaiHHbie Ha HSMepenHHX cepWH HeraiTiWBOB, cHHTbix CAema BHie<J>OKaAi»HO. 

n»AyHeHHbze tbkhm o6pa30M ypaBHeHHH yBeTa npHHHAH aah (poTorpaipHHe- 
" CK px bcahhhh ( 4 cHHMKa) CAeiAyiouxHH bha: 

(»<4>r)K6 = (wi(})r)caii— 0. 02S ± 0.384171) 

±.026 ±.075 (10) 

;K AAH (jK)T0BH3yaAbHbrX BeAHHHH (3 CHHMKa): 

(m<J>b)kS = (Mi^m/ciIH — 0.009 — 0.096 nu 

±.019 ±.028 (11) 

CpaBHHBaa we^Ay co6oh ypaBHeHHH (1) h (10), (5) h (11), mk bhahm, 
HTO. BAHHHHe H3MeHeHHH {poxyca Ha KoatjMpHijHeHTbi B ypaBHeHHH ijBeTa ne bmxo 
Aht sa npeAeAbi oiuh6ok hx onpeAeAeHHH. 

KpO'M-e Toro, Mbi noAyHHAH neTbipe napbi HeraTHBOB aah Afiyx noAen b co®ep- 
meHHo OAHHaKOBbix vcaobhhx, ho npn pa3Hbix (poxycax (ipoKaAbpo h peaxo bh«- 
■ tpOKaAbHo), H H3MepHB HX H BblHHCAHB nOKa3aTeAH IJBeTa, conocTaBHAH MeJKAy 
c.o6oh cpeAHHe cpOKaAbHbie h BHecpoKaAbHbie noxaaaTeAH yBera 3Be3A pa3Hbix 
cneKTpaAbHbix kaaccob. 

Pe3yAbTaiTbi conocraBAeHHH i ipeAC rai b achim h h >K e c a e Ay io uje h ra6AH i iKOH, 
iAe AaHbt cpeAHHe apHtpMeTHHecKne paaHocTH noKaaaTeAen ijBeTa 3Be3A Aayx pn- 
AOB <{)OKaAbHOrO H BHCCflOKaAbHOTO. 

A0— A5 A6 -I-O F1-F6 F7— Gl G2— K0 

±0»« 08(32) 0.07(40) 0.09(45) 0.06(54) 0,065(55) 

3HaneHHH pa3HocTen He bmxoaht 3a npeAeAbi oixih6ok h hct 33MeTHoro xo- 
Aa B BcUBHCHMOCTH OT UBCTa, TaK/Ke KaK Mbi He MorAH ofiHapyjKHTb Ha 9T0M ivra - 
TepnaAe xoAa paaHocreH b saBHCMMocTH or 6Aeci<a 3Be3A- 

Hpn A3H.HOM BKCnepHMeHTe pa3HHLja B (pOKyCHbIX paCCTOHHHHX 6bIAa 60Ab- 
me BepxHero npeAeAa Toro, hto mojkct cAyHHTbcn b npaKTHKe b otkoihhhh npo- 
H3BOAbHbIX H3MeHCHHH (JlOKyCHOrO paCCTOHWHH. Mbi MOHieM nOSTOMy CHHTaTb, 
hto ouiH6Ka:MH cpoKyca, a TaKme h bahhhhcm H3MepeHHH (poxyca Ha UBeroByio 

• CHCTeMy b HauiHx onpeAeAeHHHx mojkho npeHe6penb. Crporo roBopn, ouih6kh 

• (pOKyca, BAHHioiijHe Ha yBeTOByio CHCTeMy, MoryT TaHTbCH h b tom h3bccthom o6- 
CTOHTeAbCTBe, HTO CpOKa AbHAH IIOBepXHOCTb He HBAHeTCH HAOCKOCTbK) H Ha OA' 
HOM CHHMKe. Mbi HMeeM 3Be3AbI, CHHTbie, MOJKHO CHHTaTb, Ha pa3AHHHbIX IpOKyC- 
Hbix paCCTOHHHHX, a HMea IB BHAy Xp0tMaTH3M o6b(eKTH!Ba, 3 TO 6yA‘2T C<3HllHaTb, 
HTO 3Be3AbI CHHMaiOTCH He npH OAHOH H TOH *e IjBeTOBOH CHCTCMC. Ho 3TC'0 
BHAa ouih6kh no bo3Mo>khocTh yMeHbmaioTCH 6AaroAapa orpaHnneiiHio H3M-e- 
pneMoro nOAH h BBeAeiiHio nonpa.BOK 3a pa cc-toh hh e . 
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Aerno yfie^MThoi, mto H3MeneHH?i npoAOAiKBTeAbHocra ;jKcno3MUHH Moryr 
MeHflTb imeToisoe ypaBHCHHe. /£e h c t b h re a b h o , b 33bh€hmocth ot Toro, nacKOAb- 
KO AAHTeAbHa BbiAepMKa, npoaBAaeT ce6 h Ha (jjoTonAacTMHKe, b 6oAbiuefi hah 
MCHbuieH cxeneHH, ra MacTb HSAVMeHHji, Koxopan Haxo«HTCH BHe npeaeAOB axpo- 
MaTHHHOCTH UpH AaHHOH OTlTHKe. C 3THM O 6c T 03 TC A b C T B G M Heo6xGAHMO OMH- 
TaTbCJi h npn BbinoAHeHHH noAo6Hbix KaraAO/KHbix onpefleAenufi h c a e-Ayer npH- 
AepJKHBaTbCH HOCTOHHHOH H p OA OA ?K KTC A bH O C T H 3 K C HO 3 H Ij KM BO BCCH pa&OTe. 

Oi1Ih6kH, 3aBHCHUI,He OT aTMOC$epHb!X J'CAOBHH, HMeKJT' B BHAy TAaBHblM 
OgpaaOM H3MeHeHHfl B VCAOBHflX IIpO3paMR0€TH B TeMeHHC HO'IH. HoCAeAHHe 
rpVAHO noAAaiOTCH y>ieTy, ho Bwuie mu otmcthah, mto na Hamefi o6cepBaTOpnn : 
KaJKAyio HCHiyio HOMb BeAV’Tcji aAeKTpo()K>ToMCT pH'tccKHe Ha6AH>ACHHH c crnpeAe- 
ACHH6M np03paHHOCTH, H0nOAb30BaHHe KOTOpMX AaB3AO H-3M B03MO>KHOCTb C>’- 
AHTb o cTa6HAbHOCTH npoapaMHoern h b RyjKHbix cAyHaHx or6pacbiBaTb Ha6AK>- 
ACHlHH HAH BBOflHTb HX B BblMHCACHHA CpCAHWX AaHHMX C COOTBeTCTBy J01H.HMH Be- 
caMH. BnpoMCM, MW y/fte ccbiAaAHCb Ha AaHHbie, non a 3 wsa ro uine, mto cTa^HAb- 
HOCTb np 03 'paM.H 0 €TiH ha rope KaiHK>6HAH, KAK Boo6iue, tak h b npeACAax oahoh 
HO rMH xopouia 1 120. 119|. Mbi ccbiAaAHCb na AaHHbie, npeAcraBAHiouiHe peayAb- 
TaTbi onbiTOB, nocnauipH'Hbix HCCAeAOBaHiiio 3T0.ro Bonpoca. ^onoAHHTeAbHO k 

9TOMV mo-mho 6biAo fjbi cocAaTbC.fl eiije ha HeraTHBbi N2N2 1356a, 1370a, CHHTbie 
b 2 paaHbie homh, irpoHBAeHHbie BMecxe h He o6Hapv>KHBiiine iwmth H-HxaKHX 
pa3AHMHH B xapaKTepHCTHHeCKHX KpHBbJX. 

Ha TOMHOCTb HalllHX OnpeACAeHHH BAHJIAH, KOHeMHO, H H3MeHeHHH KaMeCTBA 
H3o6paMeHHH 3Be3A, T. e. t i A Me He H 1 ' K B AHfptJlpaKUHOHHOH KapTHHe 3'Be3AHbIX 

H3o6pa>KeHHK. O xapaKrepe 3 thx H3MCH€HHH h hx 33 bhchmocth or asHMyTa mm 
CACA3AH HeCKOAbKO 3aMeMal!Hl“l BblUie. 3 Aeeb AoGaBHM K CKaaaHHO-My, MTO 9 Ta 
OIUK6Ka TpVAHO HOAAaeTCA KOHTpOAK). Ho, y Hac 6bIBaAa BOBMOMHOCTb KOHCTa- 
THpoBaTb riAoxoe KanecTBo H3o6paMenHH, t. k. b nepepwBax MeMAy (poTorpaiJm- 
poBaHHeM F 1 K Mbi BcerAa na6AiOAaAH AH(pcf>paKunoHHyK) KapTHHy. no th- 

AHpOBOMHOH 3Be3Ae MOIKIIO 6bIAO CyAHTb O KAMCCTBe H 3 o 6 pa>KeHHH H, B 3 aBHCH“ 
mocth ot 3Toro, ah6o npeKpaiuaTb <poTorpa<jHpoBaHHe I 1 K, ah6o yMHTWBarb 
ruoxHe H3o.6paaie«HH b nocAeAyK)iu,eM, nyTew BBeaeHHH cooTBeTCTByioiiiero Beca 
iipn BbiBOAe cpeAHiix 3HaneHHH noKa 3 aTeAen i^BCTa H 3 Muornx onpeAeAeHHH. 
FloBTOpHO aaMeTHM, MTO Mbi MHorOKpaTHO HaXOAHAH nOATBepMAeHHe TOMV, MTO 

6 biAO noAMeMCHO hamh eme b 1931 toav j201), b oTHomeHMH saBHCH-Mocra Kane- 
CTBa H 3 o 6 pa>KeHHH or nacTynaiomeH HenoroAbi. PesKas nopMa xaMecTBa H3o6pa- 
MeHHH 3Be3A HCH3MCHH0 ) 7 Ka3bIBaAa Ha TO, MTO B TCMeHHe 4 8 MaCOB He6o 

AOAMHO nOKpbITbCJf , oOAaKaMH 1 . * 

1 B CBflBH C 3THM HIITepOCHO 3aMCTIiTb, MTO B. C. CoKOJIOBa o6Hapy5KHAa 
aaBHCHMocTb KaMecTBa n3o6pawenHtt ubosa ot Bownrabix Macc, mto, ho Cokojio- 
b o ft, AtvmoT BtmioatiiuM BwaBJieHHe btop>kbhhh BoaAyuiHbix Macc b AaHHy» Meci- 
hoctij 6ea oSpameniiH k cimoirniMecKHM MeroAaM (BecTii. AH KaaaxcKoft CCP .N® 1 
(58), 79, 1950). 
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HaMeiieHHH B HpKOCTH (pOHd Hfi6a TO Hie HBAJHOTCH (pailTOpOM, BAHHiOHIUM 
Ha TOHHocTb HaiiiHx onpeAeAeHHH. Ho stot cpaKTop eme TpyAHee noAAaeTCH koh- 
TpOAK). Ho, KaK MbI 3aMeTHAH, 3TH H3MeHeHHH B TeHeHHe AaHHOH HOHH He -MO- 
ryT HMeTb MecTa hah, bo bchkom cAynae, He MoryT xoTb cKOAbKo-HH6yAb 3aMeTHo 
npoHBAHTb ce6n; ohh hocbt cxopee ce30HHbifi xapaKTep. EloeTOMy, npH nameM 
cnoco6e oTHocHTeAbHbix onpefleAeHHH, bahhhhc sto He \h»k er cKasarbcn. 

K oum6KaM, othochhjhmch k aTMoccpepHbiM ycAOBHHM, npHHaAAeniHT h 
oiHH6Ka, saBHCHiuaH or babhihocth. 9Ta ouiH6Ka cyujecTByeT h OHa 0Ka3biBaeT 
is pxfle cAynaeB aaweTHoe bahhhhc, KOTopoe npoJteAHeTCH b tom, hto BAaniHOCTb 
yMeHbiuaer ny b ctb htca b hoc T b (porosMyAbCHH. Ha no/toGnbie hbachha o6pamaAa 
BHHMaHKe tpupMa Koabk (Kodak C°, „Abrigad Scientific Publications 14 
JVs 476). B aCTpOHOMHHeCKOM HpaKTHKe, KaK HaM H3BeCTHO, 3TOT 3(p(peKT HCCAe- 
AOBaAOH K a cp (p h |414|. Ok HameA, hto hoa bahhhhcm BAaniHocra b ycAO- 

BHHX aCTpOHOMHHeCKHX HafiAIOA&HHH HyBCTBHTeAbHOCTb SMyAbCHH MO'HleT ynacTb 
AO 0.1 # 0.3 3B. BeAHHHHihl. C TO H CHIHChlBaeT CAyHaH, KOTfla B O 6 cep B aTOp H H 

Mbica /(o6poH Ha^eniAbi noA bahhuhcm babhihocth mchhach HiyAb-nyHKT a at 
AByx nocACAOBaTeAbiibix 3iicno3Hu,HH [924]. Oah3ko, oh sa.MerHA, hto stot 
3tJ)cpeKT HeaHaHHTeAeH aah (p0T0BH3yaAbHbix ckhmkob. b cAynae KOTopbix npH- 
MeHHeTCH CTeKAHHHblH (pHAbTp nepeA (pOTOnAaCTHHKOH, o6eCneHHBaK3HJHH noc- 
AeAHfiH aamHTy OT BAaHlHOCTH. EcaH npHHHTb BO BHHMaHHe, HTO MM H0Ab3OBa- 
AHCb CTeKAHHHblMH CBCTO'tpHAbTpaMH HepeA nAaCTHH'KaMH KaK AAH (pOTOTpatpH- 
HCCKHX, TaK H AAH (pOTOBH3yaAbHbIX CHHMIIOB H, HTO HpHHHMaAHCb MCpbl 3aiUH” 
Tb! 3MyAbCHH OT 3aiTOTeHHH . (cM. iBblHie) H HaKOHeiJ, CCAH HMCTb B BHAy, HTO B 
TeneHHe oahoh «ohh cpeAWHH aMnAHTyAa H3MCHeHHH OTHOCHTeAbHOH BAaniHOCtti 
y Hac peAKo npeBbimaeT 1 5°/ o 1 , to mohiho CHHTaTb, hto Harnn onpeAeAeHHH He 
MOTAH 6bITb nOABepHieHbl 3 a M e T II bl M O UJ H 6 K a M, ,o6yCAOBAeHHbIM BAam- 
HOCTbio aTMoc<pepw. Cacao B aTeAbHO* H i-iyAb-nyuKT HauiHX onpeAeAeHHH aoahich 
6biTb AOCTaTOHHo CTa6HAeH. 9to h CAeAyeT H3 MaAoro pacceHHHH 3naHeHHH 
■K03(p(pHyHeHTOB B ypaBHeHHHX (4) H (6). 

B KanecTBe o6ujef o 3aMenaHpH mm aoahihm oTMeTHTb, hto b, o6ujeM, hc- 
TOHHHKH OIHH60K npeHMymeCTBeH’HbIM o6pa3C'M HaXOAHTCH He B HenOCTOHHCTlBe 
aTMoefpepw, a b xapaKTepe CTpoenHH H3o6panieHHH. Ha nocACAHee Hie bahhiot 
AHUIb HeKOTOpbie H3 CBOHCTB aTMOCCpepbl (iiaHeCTBO H3o6pameHHH, HO He npoa- 
paHHOCTb HAH iBAaHIHOCTb, HanpHMCp). 

Yhct nonpaBon sa aTMoctpepHoe norAomeuHe mm onncaAH b naparpacpe o 
BbIBOAe 3Be3AHbIX BeAHHHH. 

Ohih6hh nHTofi rpynnbi — ouih6kh H3MepeiiHH — paccMOTpeHbi HaMH b 
naparpatpe o MHKpocpoTOMeTpHHecKnx H3MepeHiiHx HeraTHBOB. 

1 Mm npocMOTpejin sanHCH iia6jnoAeHHH Ha Haiueli MeTeopoAornnecKofi' cthhi^hh 
. Ha rope KaiioSHJiH. Oiiaaajiocb, hto H3 123 Honeft, Korga i-iaKonAHJicH Ham ochob- 
hoh MaTepnaJi, b 28 cjiynanx aMiuiHTyAa OTHOCHTeAbHOH BJiaiKHOCTii 3a HOHb npeBbi- 
i maeT 15o/ n h H3 hhx TOAbKo b 4-x CAynaax AOcraraeT 30o/ Q . 
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HeynTeHHbiM b HauiHX onpeAeAeHHHX noKa3aTeAeii yBeTa ocTaAocb bah- 
HHiie cneKTpaAbiibix hoaoc h ahhhh norAoigeHiut. Eiije b 1934 r- F. A. 
LU a fi h [222] noflBepr HCCAeAOBaHHio BAHHHHe 3Toro poAa Ha noKasaTeAH 
n,BeTa h Apyrne napaiweTpbi 3Be3fl (cm. TaKHie [1008]) h npeAAo>KHA Ta6- 
. Ai^y dooTBeTCTByioiijHx nonpaBOK, nocTpoemiyio no apryMemy cneKTpaAb- 
woro KAacca, Oiiwt T. A. K> o n a a in b h a h [79] b A 6 acTyMancKOH 06 - 
cepBaTopHH noKaswBaeT, mtq npene 6 peraTb AaHHbiM acJujicKTow mojkho ne bo 
B cex CAynaax. Me>KAy reM, b 6oAbuiHHCTBe H 3 HSBecTHMx HaM coBpeMeHHbix 
onpeAeAennn noKa3aTeAen iJBCTa nonpoc 06 yneTe bahhiikh hoaoc h ahhhh 
norAoajeHHH q 6 xoahtch MOAHanneM. BnponeM, sipcpeKT TepaeT atiawenHe b 
3 aAave HccAeAOBaHHH norAOUjeiiHH mctoaom u,BeTOBbix noKa3aTeAeii. 

PaccMOTpHM, HaKOHen,, KOAHHecTBeeHbie 3HaneHHH ouih6ok, npncyuiHx 
HauiHM onpeAeAeHHHM. CpeAHaa omn6Ka OAHoro onpeAeAeHHH BbiHHCAHAacb 
HaMH no (popMyAe: 


- ± 

n — 


m 

-i 


rAe tj ecrb paanocTb Meatfly cpeAHHM hb HecKOAbKHx 3HanenHH bcakhkhm 

OflHOH 3Be3A,bI H flaHHbIM 3HaHeHHeM, n HHCAO OnpeAeACHHH (nAaCTHHOK) 

h p — Bee OTAeAbHoro onpeAeAeHHH. Mbi MorAH H36paTb Apyroe MepnAO 
tohhocth HaniHx onpefleAenHH (Hanp., BepojiTHyio ornnGKy hah AP-)- Ho mm 
ocTaHOBHAHCb hmchho i-ia s>toh cpopMyAe, BbipaataioiijeH ■ Co6cTB6HHO epeA" 
Hioio KBaApaTHHecKyro omH6Ky. OHa BnoAHe xapaKTepH3yeT aoctohhctbo 
AanHOro pjiAa onpefleAeuiiH, yiacTsyioujHx b bmeoac cpefliiero (KaTaAoatHo- 
ro) SHaneHUB, b chav Toro, hto 9Ta omH6i<a BecbMa wyBCTBHTCAbHa k bahji- 
hhio 6oAbUiHx no adcoAiOTHOn BCAHnnue cAynanHbix oihh6ok h aoctatobho 
OTHocHTeAbno He6oAbinoe hhcao onpefleAemiS (y Hac nx ne 6oAee niecTH aaji 

KajKflOH 3Be3flbI ) A A A TOI’0, HTo6bI BbIHHCAHTb SIlaHCHHe OIHH6 kH C yAOB- 
AeTBOpHTCAbHOH TO'IHOCTblO. 

rio 3TOH (pOpMyAe OUHlOKa BblHHCAJIAaCb AAJI HeCKOAbKHX AeCJITKOB HAW 
AByx-Tpex coTen 3Be3A b flaiiHon FIK h 3axeM 6paAocb cpeanee H3 noAy- 
hchhmx Biia’ieiiHH. BbiHHCAeiiHOe t3KHm o6pa30M cpeAHee n npHHHMaAocb b 
KanecTBe cpefluefi oilth6kh OAHoro onpeAeAeHHH — £*• 3aTeM BbiHKCAHAHCb 
3HaneHHji cpeAHHx oiuh6ok apncpMeTH'iecKHx cpeflHH, t. e. cpeAHHx oihh6ok 
Hauinx KaTaAOjKHbix snaweHHH: 

,2= i 7 %** 

n P a BMBOAe CpeAIIHX apHIpMCTHHeCKHX 3HaHeiIHH H3 pBAa OTAeAbHbIX 
onpeAeAeHHH 3Be3Anwx bcahhhh hah noitasaTeAen yBeTa, ecrecTBei-mo, HaM 
npHxoAHAOCb HHorAa 0T6pacbiBaTb SHaneHHH, cahuikom yKAOHjnoixjnecji ot 
cpeAHHx. TeopeTHnecKHMH paccyjKfleHHHMH noitasaHo, hto a6coAK>THaji Be- 
AHHHHa CAynaHHOH oihh6kh o6mhho ne npeBocxoAHT yTpoeHHoro 3HaneHHH 
^cpeAHeii oihh6kh, 9 tot bmboa Teopun BepojiTHOCTeH noflTBepatflaeTCH h 
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224 P.naBa Bropan 


onbiTHWM nyTew. TaKHM oOpaaoM, mo>kho 6mao npHHATb snaneHHe 3®i aa' 
npe^eAbHyK) norpeiunocTb h OT6pacwBaTb Bee orfleAbUbie sHaneHna, npeBoc- 
xoAHiune ee, ilpaB^a, noAOOHan oueHKa npeAeAbHoii oihhGkh gthochtch, bo- 
nepBMx, k paBiioroiHbiM h 3 m e p e h h h m, t. e. k MacTHOMy bhap 

(J)OpMVAbi: • 



K BO'BTOpbIX, K Ber.bMa OOAblHOMy HHCAy HX. MbI HMeAH He TaK MHOTO Oil- 
peAeAeHufl ii KpoMe roro b GoAbiuoM KOAimecTBe cAynaep noAbaoBaAHCb Be- 
caMii OTACAbHbix onpefleACHHH. T cm He Menee, Mbi aanacrvio noAbaoBaAHCb 
BeAMHHHOIO 2.5 £, KBK KpjITepHeM A a » OT6pOCa OTfleAbHblX V KAOHHBIUHXC5I 
3iia4ennH. HaAo cKa3ayb, mto TaKHe anaHeHHa yKAOHeHHa mw BCTpenaAH b 
H auinx onpe/ieAeHHHx cobccm He nacTO. 

Hhjkc, b TaCAHue XX, mw npHBoflHM HHCAeHHbie 3HaHeHHH ouihGok S 

H £ 2> OTACAbHO ^AH (pOTOrpaijHIHeCKHX H <{)0TOBH3yaAbHWX BeAHMHH* IlpH 

stom ohm othocstch k tc*m >ise rpyrinaM I1K, Ha KOTopwe mw hx acahah 
Bhiuie. Tan, mto npHBCAeHnwe oihhGkh CAeAyeT paccMaTpHBaTb xax cpeAHHe,. 
OTHOCflI.U.HeCH K pBAy nK. 

Ta6AHna XX 


«l>OTorpacj5H'iecKHe bcahmhhh i <J>oTOBH3yaii>Hue bcjumuhij 


FpYnna 


*2 

■ Fpyinia 

*i 

e. 

I 

— 0.12 

-r-0.07 

I 

+ 0.07 

+ 0-03 

It 

12 

07 

11 

06 

04 

III 

13 

07 

HI 

08 

03 

IV 

13 

08 

IV 

07 

04 

V 

12 

07 

V 

06 

04 

CpeAHte 

. 

+ 0.12, 

— 1 

±0.07 ? 

Cpe.iHee 

±0.06 s 

. 

+ 0.03 e 


Kax bhaho, oihhGkh MeHmoTca oneHb maao ot rpynnw k rpynne, mto 
yKa3biBaeT Ha oAHopoAnocTb namero MaTepnaAa b CMbiCAe tohhocth onpe- 
AeAeHHH, 

Pacc.MOTpeB oTAeAbHO 3aBitcHMOCTb cpeAHefi oihhGkh ot GAecxa 3BeaA., 
Mbi IiaiUAH, MTO HpKHe 3Be3AbI OnpeACAHIOTCfl y Hac HCCKOAbKO xyjne, HTQft 
HAAIOCTpupyeTCH CAeAyiOLUeH Ta6AHHKClH 3a.BH<MM0CTH £ 2 OT 
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10 m . 5 

11.5 

12.5 

j 13.2 

1 

CpeaHee 

JLar 4>o- 






Torp. Be- 

Jian. 

+0.07.(800) 

0.06 s (1600) 

0.06 g (20C0) 

0.07 o (1500) 

o.or 

JBji a 4>oto- 






BH3- Be- 

ji tm- 

+ .039 (750) 

.035(1500) 

.03 3 (2000) 

.03,(1500) 

0.03 5 

3aiBHC.HIM0CTb OUIH6KH OT UBCTa Hie 

ycM a 'n p h b aieT c « , Kan sto mob?ho* npo- 

eepHTb no 

CAeAyioujen TaOAHHKe: 





B— A4 j 

A5-F4 J 

F5-G4 

GS-K 

CpeAHee 

JIah 4>oto- 
rp. BeAHB- 

+0.07 1 (525) 

0.06 s (480) 

0.07 0 (500) 

0.07,(405) 

0.07 

jlAH 4>OTO- 
BHS. BCAiaq. 

+ .03 g (510) 

.03, (490) 

,03 5 (500) 

.03,(420) 

0.03, 


Ecah 3a cpeflHHe oluh6kh HaiHHx icaTaAOJKHbix 3HaneHHH cpoTorpacpH- 
H6CKHX H C|)OTCIBH3yaAbH'bIX IBCAH'IHH ripHHHTb ±0." 1 07 a H ± 0. M 03 6 ,COOTBeTCTBeH- 
ho, to ecT€CTBemio owrarb ouih6ko« noKa3aTeAa UBera CAeAyiomyio BeAHHHHy: 


e 2 (011) = +V (0.072) 3 +(0.036) 2 = ±0.08. 

TaxHM o6pa30M, cpe^Haa oum 6 Ka HauiHx KaTaAoaiHbix SHaneHHH noKa- 
3aTeAeH HBftra paBiia ±0. W C8. 

O/uiano h b AaHHOM cAyqae HHTepecuo paccMOfrperb BHa'iemra e 2 aah noxa- 
aaTeAefi jjBera, OTHiocjimnxc« « aseBAaiM oTfleAbHbix rpymi I1K :hah oraeAbHbix 
nK, B CBB3H C ‘I6M MbI H npHBOflHM I«I BMC A C A y IO III V JO TaOAHgy XXI. 

TaSAHna XXI 


nx 

1 

i * 

UK 

j £2 

nx 

£2 

nx 

| *2 

8 

+ 0“.08 

2 

1 

l +0 m ,07 

1 

-f 0“.07 

13 

1+ 

O 

5 

S 

9 

07 

3 

C7 

4 

07 

14 

08 

19 

07 

7 

08 

5 

07 

15 

08 

24 

08 

10 

07 

6 

08 

29 

08 

40 

08 

17 

08 

11 

09 

30 

09 
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07 

12 

09 

31 

07 ; 

18 

08 

21 

08 

16 

09 

32 

08 

23 

07 

22 

07 

27 

10 

33 

08 

25 

08 

26 

08 

28 

10 

34 

07 

39 

08 

38 

09 

36 

09 

35 

08 

41 

07 

42 

07 

37 
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1 .226 rjtaBa Biopan 

CpeflHHH oiun6Ka tooixpaiHHencff, b o6iH;eM, OAHHaiKOBOH aah ®cex nAoma- 
fleH 1 , xoth aah nAoma^efi neTBepTofi rpynnw ee 3HaneHHH HecKOAbKo 6oAb- 
uie. Am flByx H3 hhx oiiiH6Ka floc.THraeT h 0.10 sb- BeAHHHHbi. 

CpeflHHe »e 3HaueHHH aah fihth OTfleAbHHx rpynn noAyuaioTCH cAeay- 

ioujhmh (Ta6AHya XXII): 

Ta6«ma XXII 


1 

Fpynna j 

S* 

Fpynna 


1 

±0«\08 

IV 

±0 m .09 

n 

03 

V 

08 

in 

C8 

CpeAHee 

08, 


O tk AOH eHJi H ot cpeAwero 3iiaH«HHH ouihSkh b KaKKflOH rpynne riAoma- 
flefi He npeBoexo^HT oahoh cotoh bcambkhw. T pynna IV HMeer Menbiuyio 
ToiHiocTb, xoth h He ouenb oTAHHHyio ot #pyrHX rpynn. 

CpeflHee otkaohchhc ot cpeAHero 3HaneHHH ouih6kh aah OTAeAbHOH 
riAouaaflH paBHo ±0.007 3B. BeAHHHHbi, t. e- oho MaAO. ,3 to noATBepJKAaeTl, 
HTO BOCb Haul MiaTepHaA AOCTaTOHHO OAHO POACH no T0HH10CTH OH pe A€ AGHH h . 

CpeAHHH TOHHOCTb nauiux onpeAeAeHHH noKasaTeAefi i|BeTa — okoao 

ToapeMeHiibix TouHOcreft. 2 

OuinOKa, kohchho, mozkct BapbHpoBaTb b aaBHCHMocTH ot KOAHHecTBa 

<pOTOnAaCTHHOK, HcnOAb30BaHIIbIX AAH OnpeAeAeHHH BeAHHHH. <Z[aH Toro,. 
hto6m BbtHBHTb 3 th BapHauHH, mw paccMOTpeAH hx h no rpynnaM riAOU}a- 
Aefi, COCTaBAOHHblM no npH3HaKy KOAHHeCTBa (poranAaCTHHOK. BoAbUJHHC'r- 
By H3 riAoiyaAeft CAyjKHAH aah onpeAeAeHHH 4 h 3 napM HeraTHBOB, ho 
HMeioTcn h TaKHe onpeAeAeHHH, KOTopwe ocHOBaHbi Ha 5 napax (AHuib OAHa 
riAoiuaAb — na 6 napax). OnpeAeAeHHH Ha ocuoBe ahihu A«yx nap neraTH- 

bob HMeiOTCH TOAbKo aah AByx riAoujaAen. OKaaaAoeb, hto aah rpynn, co- 
CTaBAeHHbix tbkhm o6pa30M, e 2 BapbHpyeT AHuib b npeAeAax ± 0.07 4 , H 
O.O82, npn 9T0M HaHOOAbuiee 3HaueHHe s ? BOBce He othochtch k rpynne 

riAoniaAeH, onpeAeAeHHH KOTopwx ocHOBaHbi Ha HanMeHbmeM KOAHnecTBe 
HeraTHBOB, h 3HaueHHH s 2 , Boo^rne, He oSHapyutHBaioT 3aBH0HMocTH or ko- 

AHHecTBa onpeAeAeHHH. Hto6m cAeAaTb noAo6Hoe cpaBHemte 6oAee yeepeH- 
hwm, Ay«ime conocTafiHTb MezKAy co6on TaKHe rpynnbi, b kotopmx KOAnue- 

1 IIpHBeAeHHbie 3Aecb 3Ha i iennH e 2 aah HeKOTopwx H3 ILnomaAeft He cootbct- 
'CTByroT 3HaueHHHii, ony6jiHKOBaiiHbiM b namux npcntiinx pa6oTax b BKuuieTeHHX Afia- 
cTyMaHCKott OGcepBaTopHH. 3 to cbh3Eho c nocjieAyiomefi peBH3Heft flaHHbix, okoh- 
naTeAbHbiMH peAyKAHHMH h t. n. 

2 B KauecTBe npHMepa tohhoctii coBpeMeHHbix onpeAeAeHHft yKasteM pe3yjib- 
TaTbi Ctoh h M 3 up h c [925], KOTopbie b peBH3im BejiHHHH khkhmx 3Be3A 
cpaBHeHHH aah 3poca HMeioT ajih e s ± 0.065 h 0.043 aah <J>OTOrpa$HuecKHX h 
4>0T0BH3yajIbHbIX B0JIH3HII, COOTBeTCTBeHHO. 
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Mem/jHKa onpe/je;iem(H naefOBbix noKaaaiejie'ft 227 

ctbo nAoiy,a^eH AOCTaTonno bcahko at, BMecre c tom, — oa him kobo. Mm no- 
. 4o6paAH flBe TaKHe rpynnw, onpeAeAeHHH oahqh Ha KOTapbix ocHOBaHbi Ha 
4 napax neraTHBOB (19 nAoujaAeii), a Apyron — Ha Tpex ( 16 nAoujafleH). 
4 ah nepBOH W3 hhx imm BMeeM S2 = ± O.O 82 , a a. ah BTOpOH — ± 0.077. 
Ecah A ante mojkho npH3HaTb aiy pa3HHHy oujyTHMOH, to SHaneHHe oihh6kh 
BOB ce He yBeAHHHBaeTCH c yMeHbiiieHHeM 1 KOAHHecTBa HcnoAb30BaHBbix Hera- 
THBOB. TaKHM O0pa3OM, MOJKHO KOHCTaTHpOBafb npaKTHHeCKOe OTCyTCTBHC 
BapnagHH cpeAHeg ouih6kh b 33bhchmocth ot KOAHnecTBa onpeAeAeHHH. 

B 3aKAK)HeHHe paCCMOTpHM 3aBHCHM0CTb OIHh6k.h OT 6AeCKa 3Be3AbI. 
»3Ta aaBHCHMocTb npeACTaBAeHa CAeAyioujefi Ta6AHHKofi: 

m 10.5 11.5 12.5 13.2 

e 2 ±0.08 6 0.07 s 0.07 e 0.07 g 

Aerno 3aMeTHTb, hto noKa3aTeAH HBeTa 6oAee HpKnx BB e3A onpeAeAH- 
lOTCH HieCKOAbKO XyjKC, MTO COOTBeTCTByCT AalHHWM Ta6AHHKH Ha CTp. 224. 

OuIh6kh AAH 3BC3A pa3AHHHbIX gBeTOB HAH CHeKTpaAbHblX < KAaCCOB 
npeACTaBAeHbi b cACAyroiijeH Ta6AHHKe: 

Sp B— A4 &5— F4 F5— G4 G5— K 

£, ± O.O8 0 0 07 g 0.07. a 0.08.^ 

BaBHCHMOOTH OT IJBCTa CAeAOBaAO 6bl O/KHAaTb: KpaCHble 3B63AM HpHC 
B <J)0T0BH3yaAbHhIX AVHaX, a riOCKOAbKy OIHH6Ka HeCKOAbKo yBeAHHHBaeTCH 
* c yBeAHHeHHeM 6AecKa, to AOAJKHa yBeAHHHBaTbcn omH6ica c nepexoAOM k 
K paCHbIM 3Be3AiaiM. Ho, C ApyrOH CTOpOHlbl, OUIHfiKa IB <J)OTOrpacJ)HHeCKHX Ay- 
nax aah tbkhx 3BeaA yMeHbuiaeTCn. B peayAVraTe, omHgica noica3aTeAH ijBe- 
Ta ocTaeTca hbh3Mohihoh h hc aaB Hen on cnieKnp'aAbHioro KAaoca. Tom 
6oAee, hto b noAyneHHH AaHHbix npeAMAynjeft Ta6AHHKH ynacTByioT Bee 
3Be3Abi, Kax npKHe, TaK h 'CAa6bie. MejKAy TeM, CTporo roBopn, nocAeAHne 
paccyiKAeHHH 6 mah 6w 6oAee cinpaBeAAHBbi aah CAynan, KorAa oTAeAbHo 
paoc.MiaTpHBa«)TCH 3B03AW paSAIHHHOTO 6ACCKa. 

HeKOTOpbIM KpHTepHeM TOHHOCTH H HaAeJKHOCTH H3UIHX OnpeAeAeHHH 
MoryT CAyatHTb pe3yAbTaTw cAeAyronjero onbiTa. 3Be3Abi TAaBHOH nocAeAO- 
BaTeAbHocTH F — G AOAHtiHibi HMeTb MaAyio AHcnepcHK) noKaaaTOAefi HBeTa. 
Mbi Bbi6paAH HeCKOAbKo riAoujaAeg B npeAeAax + 53° H + 72° no raAaKTH- 
necKOH iiinpoTe H paccMOTpeAH noKaaaTeAH ijBeTa 3Be3A KapAHKOB G b Hhx, 
pacnOAOJKHB npn 9T0M 3Be3AbI no OAHHaKOBblM BHAHMbIM 3B. BeAHHHHaM. 

06napy/KHAocb cAeAyioigee. 

GpeAHiHH noKasaTCAb ijBeTa aaesA — KapAHKOB THixa Q0 npne 12 -oh 3 b. 
BCAHHHHW paBBH + 0.48, AAH 31Be3A JK€ CAaSeO 12-OH 3!B. IseAHHHlHbl OH npH- 
HHMaeT 3HaHCHHe + 0.53. npH 3 tom cpeAHee 3Ha i ieniHe orrKAO'HeiiiHH noKasa- 
TeAH HBeTa OTAieAtuHOH 3Be3Abi ot cpeAHero noiKaaaTeAH ijBeTa aah ncefi rpyn- 
'Hbl 3Be3A (14 3Be3A) paBHO 0.07. 
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1 228 raaia wopaa 

/[ah 24 stBea^, rAaBHOH noiCACAOBaTeAtnacTH nHna G2 noKaacraeAH use- ■ 
Ta npHHMMaioT coOTBencrroeHiHO CAeAyroiime sHaieimfl: +. 0.59, +0.58, 
a cpeflHee sHaneHHe otkaohchhih 0.07. ' 

/[a h 33 aoesfl Tturra G3 sth seAH'iHHbi paBHbi coot'b ercT© eHno: + 0.63, 
+ 0.64 ;h 0.08. /[ah 14- 3®e3A KAajcca G4: + 0.69, + 0.67 a 6.05 & t. n. 

3tot onwr sibr paccMaTpHBaeM kSK HeaaBHCHMblH ciiocoS npoBepKH s 
TOHiiocTH uauiHx onpeAeAeHHH. Kohchho, noAo6Han nposegKa He hbahctch. 
nOAHOH IH OH a OrpaHHHeiCa, HO- B AOnOAHCHIHe K II3AOI}KefH>H0My, BblHie othoch- 
TeAbHO OIUh6ok, OHa, TCM He MeHee, CAyjKHT H-eKOTOpOH- XapaKTepHCTHKOH k 
TOHHjcucTH Hati^HX onpeAeAleHHHi - 
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TJTABA TPETbH " 4 

) 

KATAAOr nOKASATEAEH IjBETA 14000 3BE34 B -1 
nAOLt|A4HX KAOTEHHA KsJVa 1 — 43 

§ 1. BBOflHble 3aM6HaHHH 

HacTOKigaa TpeTba rAaBa Hameii pa6oTbi iiohth qcahkom coctoht, 
s H3 cocTaBAeHHoro HaMH KaTaAora 14000 sbcsa ot 10.3 ao 13.3 3 Be 3 AHoH' 
r eeAHHHHW b copoKa Tpex riAoiyaAHx KanTeiiHa -NsNa 1 — 43, 

B IJHTIipOBaHHblx BblUie HaiUHX CTaTbHX, nOMeigeHHblX B BlOAAeTeHBX 

A6ac T yMaHCKOH 06cep B aTopHH JVsNb 6, 7, 8 h 10 [204, 205, 208, 209], mu', 

■ onySAHKOBaAH Taione cnncKn 3HaneHHH noKa3aTeAeg yBe-ra sbcsa namercr 
KaTaAora. Ho Te 3HaHemia, KOTopwe mm Ha3bmaAH npeABapnTeAbHbiMH, He 

6bIAH OiKO’HBaTeAbHO npHB©A©HM K MefflKAyiHia pO'A II O H CHCTeMfi. 

B HacTOBUjeS rABBe mm ny6AHKyeM anaHeima noKasaxeAefi UBCTa, npn- 
seAeHHbie k HHTepHaijHOHaAbHon cncTCMe. Ochoboh aab npHBeAenHH k noc-' 
AeAHefi CAyjKHAa Hania (popMyAa (9). Ho, hco6xoahmo HMeTb b BHAy h to, 
P*A sHaxeiHMH noKasa^eAen ijBera no [204, 205, 208 H 209] 6 ma vtom- 
HeH, eiije ao npn B eAeHHji k HHTep H aijnoHaAbHOH cHcreMe, b pe3yAbTaTe pe-i 
BH3HH, OT^aCTH — nOBTOpHMX H3Mepe H HH H , QC06eHHO, — aa CH6T yTOXHe- 
HHH peAyKl|HH KpaCHbIX 3BC3A- 

BoAee AeraAbHOH peBH3HH noAseprca cnncoK noKasaTeAen n,BeTa, ony6" 
AHKOBaHHbiH B pa6oTe [204], T. e. chhcok, othocjuhhhcb k ni< 8, 9, 19, 24, 
40 (caMbig paHHHfi chhcok, nocAe cocTaBAeHHH KOToporo 6 mah BBeAeHbi b 
paSoTy MCTOAHTOCKwe yjiy*ime,mm h yroxHeirHH pcaj^khkh). 

3a KaTaAoroM CAeAyeT KpaTKoe H3A05KeHne HeKOTopbix H 3 ero xapaK-'. 
TepHCTHK, KaK-To: pacnpeAeAeHHe 3Be3A no 6AecKy H cneKrpaAbHMM KAac-‘ 
’ caM, KOAnnecTBo rnranTOB h kapahkob, npeAeAbHbie 3B . bcahbhhm h t. a. 

§ 2. KaTaAor noKa3aTCAen MBexa 14000 3se3A b IIK JVTsJVTs 1—43 

B KaTaAore (T : a6AHya XXIII) rLvoigaAH Kan-renaa pacnoAOJKeHM b 1 
h a T yp a a b hioim nopKAKe hx HOMepoB. B nepsoM cTOA‘6ije KaTaAora H o- 

Mepa 3BC3A no BCO [832, 833], Btopoh ctoa6ch coAepjKHT 3Ha^eHHH no-* 
KasaTeAen IJEera, BbiBeiAeHHbie hsmh h peAyunpoBaH!Hbie k HiiTepnanHOHaAb*. 
HOH CHCTeMe, i 

IIoKa3aTeAH yBeTa AaHM b nncAax, BbipajKeHHbix b cotmx eAHHuijaxi 
31b. bcahmhh bi. O t P hij; a T'e AbH'bi e mkihbhhh noKasaxeAen ijBera Ha6paHibi nepHbiM* 
mpHtfiTOM. Boepxy Ka®Aoro p*Aa coKpameuHo OT.MeneHM nopaAKOBbie HOMepa 

• 3 Be 3 a- ... 
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Tafoiiga XXI II 

*• 21 2 I- 1 2 _\^ 21 2 \* 2 |* 2 |l 2 | 1 2 |l 2 

mu mu I mu , mu s nKi , mu i mu nK2 i nK2 i mc2 


I- 

5° Si- 

100 : 101 

-150 151- 

■ 200 ! 201 

-25LO | 251 

279 

49407 

74466 

*6 5?5 

139 608 

86 668. 

289 

36.408 

: 56467 

37 526 

76609 

46 670 

290 

30410 

75 468 

b8 527- 

69 612 

S5671 

292 

70 41 1 

88 469 

106 528 
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250 IViaBa Tpexta _____ 

§ 3. KpaTKan xapaKTepHCTHKa KaTaAora 

npMBe^eM renepb p ha AaHHbix, HHTepecHbix. c tohkh speHHfl xapaKTepii- 
CTHKH pacnpefleAeHHfl 3B esfl b riAomaflHx no hx HHCAy, 6AecKy, npeAeAaMi 
3B. BeAH*iHHbi h t. a. 3th flanHbie npH3BaHW noxaaaTb, HaCKOAbKO OflHOpo- 
fl€H Ham MaTepmaA, HacnoAbKo cpaBHHMbi MeiKfty co6oh cpeAHHe AaHHbie, ot- 

HOCHU^HeCH K OTfleAbHbIM riA01U,aflHM. 

npe)Kfle Bcero paccMOTpHM hhcao 3B63a b HauieM KaraAore b KauiflOH 

nAoma^H KairreHua. Ha KaiKAyio H3 HCCAeAOBaHHbix HaMH copona rpex Hao~ 
ujaAefi npHXOAHTcn: 

okoao 350 3 Be 3 A aab I1K rpynnw I (raAaKTHnecKOH haockocth), 

480 .. 11 («H3KHX UIHpOT), 

” 360 „ „ „ „ HI (yMepenHbix uihpot), 

280 „ „ „ .. IV (cppAHipc UIHpOT), 

240 ,, „ „ ,, V ('BbICOKHX lUHpOT). 

CaMO Co6ofi nOHHTHO, HTO Ha nAOIljaAH CpeAHHX H, OCo6eHHO, BbICO- 
KHX raAaacTHHecKHX uinpor hphxoahtch 3HaHHTeAbHo MeHbiue 3 b©3a> neM Ha 
ilAOUjaAH HH3KHX IUH P OT. KoHeHHO, TpyAHO H HOJKaAyft HC Heo6xOAHMO CO- 
6 aH)CTH nOAHyiO MAH HOHTH nOAHyiO OAHOpOAHOCTb B KOAHHeCTBC 3BC3A xoth 
6bi A3JKe B oTHomeHMH nAomaAefi AanHOH rpynnbi. Ho paicnpeAeAeHHe 3®e3A no 
UHCAy H 6AecKy, tcm He MeHee, yKa3bmae T na o6uayio OAHOpOAHOCTb Hauiero* 
MarepHaAa, b TaKOM cMbicae. 

B HaCTHOCOtH, 3Be3AbI 11.0—13.3 3B. BeAHHHHW, K KOTOpbIM OTHOCHTCH 
ocuoBHaH Macca 3Be3A Hauiero KaxaAora, pacnpeAeAeHbi b FlAomaAHx ao 
BOA' bHo OAHOPOAHO. TaKHX b KaMAore — 85 % ot scero KOAHHecTsa uccAeao- 
BaHHblX HAMH 3Be3A- B OTACAbllblX IlAOUjaAHX 3T0 HHCAO KOAe^AeTCH OT 75 /.V 

ao 92%. 

Hhcao 3Be3A b ka>k aoh nAOiipAH h hx pacnpeAeAeiiHe no BeAHHHHaM 

6wah paHee npuBeAewbi b pa6oTax |204, 205, 208 « 209] (cm. ra^AHuy III 

B K3JKAOH H3 H»x). FIoSTOMy SACCb HC 6yAeM HOBTOpHTb 3THX A3HHWX. Ho, 

npHBeAeM AaHHbie pacnpeAeAeHHH 3Be3A Hauiero KaTaAora no cneKTpaAbHbiMi 
KAaccaM (Ta6AHua XXIV). 

Ohcbhaho, pacnpeACAeHHe 3Be3A no cneKTpaAbHbiM KAaccaM HepaBHOMep- 
ho. B FlAoujaAnx hhskhx raAaKTHHecKux uinpoT hx hJicao aah paHHHX th- 
n0B 0T BO ao A9 — AOCTaTOHHo BeAHKO, t. e. 44% b nepBofi rpynne k 

53% B0 BTOpOH, CHHTaH HpOUeHTbl no OTHOUieHHIO K HHCAy BCex 3Be3A, 

HMeioujHx o6o3HaHeHHH noAKAaccoB. TlocAeAHee HecitoAbKO MeHbiue o6iu,ero- 

HHCAa 3Be3A, BOuieAuiHx b KaTaAor. 

y?Ke AAH riAOUjaAeH yMepeHHbix uinpoT hhcao 3Be3A ot B0 ao A9 na- 
Aae T ao 25%, a b IlAOUjaAHX cpeAHHx h bwcokhx raAaKTHHecKHx uih P ot, oho^ 
He npeBbiuiae T 6% h 5%, cootbctctbchho. 9to, kohchho, oneHb hhbkhh. 
ripoueHT, ho, no noHwmbm npHHHHaM, 3 to neH36enoHO. 
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KaTajior noKa3aTejieft upeTa 263 

HhCAO 3Be3A B KaTaAOre OT B0 AO F5, BKAIOHHTeAbHO, T. e. Tex, HTO 
COCTBBAHIOT HCXOAHyiO iH OCHOBHylO AAH flHlCKyCCHIH TaOA'tiU y (cm. JIH>Ke, IB 
rAa6e IV), KOAe6AeTCH OT 65%, AAH HH3KHX HIHpOT, AO 11%, AAH BbICOKHX. 
Bcero b 9toh Ta6AHije coacp»Jhtch 35 % 3Be3A KaTaAora. 

Ho, 3TO He SHaHHT, HTO 65 % 3BC3A KaTaAOTa OCTaiOTCH HeHC.n0Ab30BaH- 
HbJMH. OcTaAbHble HAH nOHTH BCe H 3 OCTaAbHbIX 3BC3A TaKHSe HCnOAb3yiOTCH 
AAH AHCKyCCHH, HO- Oi6 3TO-M peMb GyAfiT H'TTH B COOTBeTCTBV K3IHHX MCCTaX 

r AaBbi IV. 

3Aecb yeAecoo6pa3Ho noKa3aTb, naKOHen, pacnpeACAeHHe 3Be3A KaTa- 
Aora no hobahihm oneKTpaADHibiM noAKAaccaM, c noApaBACAe-HHeM hx n-a Kap- 
ahkh h ruraHTbi (Ta6AHga XXV). 
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B BapreAopcp-CKHX KaraAorax hphboahtch pHA CT'aT.BCTWHeCKMX AHiHHbix 
b oTHomeHHiH paicmpeAieAeHHH 3Be3A no Gaockv h cneKTpaM. >3 tm Aa-H Hfaie °' T 
HIOCHTCH K pa3HbIM 11K, Co6paHH|bIM -H3BeCTHbIM o6pa30-M B OTAeAbHbie rpyn- 
nw. /(ah TO-ro, mto6w y6eAHTbCH, >ito mm HcnoAb3yeM 3 bc3am II K b hx 06- 
njefi Macce 6es KaKOH-AH6o aaiweTHOH ceAeKijHH MaTepnaAa, ne ahhihc oobto- 
pHTb noAOi6nbie craTHCTHHecKHe xio-ach«tw >h ib oraomeHHH 3oe3A Hiamero Ka- 
xaAor-a. /(chctb htca buo, bcajh npocTbie CTaTiHCTHH-ecK-He , cooTHo-mcHHH oCTaiOT- . 
ch b o6ujeM b cHAe h aah 3Be3A Harnero KaTaAora, to mm BnpaBe CHHTaTb, hto 
3Be3Abi b3htw HaMH H3 EepreAopcpcKoro KaTaAora 6e3 KaKofi-AH6o ceAeKU,HH. 

TaSAHUbt N 2 N 2 7 i 9 biboa-hoh HacTH I TOMa BCO coAepHtar pacnpeAe- 
ACAeHHe 3BC3A no cneKTpaAbiibiM KAaccaM b AeBHTHaAuaTH FlAoigaAHx Kan- 
TeiiHa, OTHOcntgHxcH k neTbipeM rpynnaM, cpeAHHe raAaKTHHecKHe uinpoTbi 
KOTopbix paBHbi + 1.2°, 16-6°. 31.2° H 48.2°. llpH 3TOM, 3TO pacnpeAeAeHHe 
paccHHTaHo aah nAoigaAH b 100 kb. rpaAycoB. 

n P H COBM6CTHOM paCCMOTpeHKH 3THX TaOAHIJ, H -HaHlHX Ta6AHg, nocrpo- 
■eiiHbrx T3KHM Hie o6pa:3<>M, actko mojkho ydMOrpeTb b o 6 in cm cxoAHO-e pac- 
npeAeAeHHe 3Be3A. 9 to 3aMenaHHe cnpaBeAAHBO h aah CAynan cpaBHeHHH 
naoiHx AaHHbix c AaHHbiMH Ta6AHHbi N 2 3 II TOMa BepreAopcpcKoro KaTaAo- 
ra, KOTopan nocTpoeHa anaAorHHHo aah copoxa Tpex riAom,aAeH KanTefina, 
crpyn-nHpOBa hihbix no cpeAH.HM umporaM: — 15®, — 7°,+ l°,-}-9 0 ,-4- 17 C ,-|- 30°, 
+ 43°, + 56® h +69®. 
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264 TjiaBa TpeTM 

HeKOTOpMM KpHTepweM orcyTCTBHH y wac 3aMCTH0H ceAeKUHH MairepHa- 
a a MoryT nocAy>KHTh pe3yAbTaTbi conocTaBAeHHH Haurax AanHbix c AaHHbiMH 
Tai6AKLjbi N° 8 II Towa BepreAop$CKoro KaTaAora, b KOTopofi npeAcraBAe- 
Ha raAaKTHHecKan KOHgeH'rpau,Hs 3Be3A pa3AHHHbix cneKTpaAbHbix thiiob. 
BbIMHCAiHB OTHOUieHMH HHCeA 3BC3A B CpeAHleM AAH + 1° H + 69° raAaKTjHHe- 
CKHX UIHpOT, OKOAO raAaKTlHMeCKOH AOArOTbl IB 90°, 3BC3A KAaCCOlB A0, 

F0, Q0 H AAH P.HAHMMX $OTOrpa(J)HMeCKHX BeAHHHH 11.0, 12 0 H 12.9, MbI 
noAynHAH KapTHHV, npeACTaBAeHHyio nepTemoM 24. 

3tot nocAeAHHH noKa 3 biBaeT KaK MenaeTCH c BeAHHHHofi h cneKTpoM 
EHAHMaa raAaKTHMecKaK KOHueHTpauHn 3Be3A AByx KaTaAoroB: BCO h Harne- 
ro. KpyjKKH h cnAouiHbie ahhhh othochtch k BCO- a TpeyroAbHHKH h nymc- 
THpbi — k HauieMy KaTaAory. IIpH btom ahhhh a, 6, b othochtch k 3 Be 3 Aa.M 
11.0, 12.0 H 12-9 <J)OTOrpa(j)HHeCKOH 3B. BeAHHHHbl, COOTBCTCTBCHHO. 



HepTe;K 24 


Mbi He 6yAeM npHBOAHTb ApyrHx Ta6AHy h rpaipHKoB, HAAiocTpnpyio- 
ilJHX H3AOJKeHHOe BblUie OTHOCHTeAbHO pe3yAbTaT0B COnOCTaBAeHHH HeKOTO- 
pbix AaHHbix Aeyx KaTaAoroB. 3th pe3yAbTaTbi HMeiot 3HaneHHe b cMbicAe 
o6iu,efi xapa/KTieipHCTHKH coAep*aHHH Hiamero KaraAora. 

Mb! yase noKa3aAH, hto 3HanHTeAbHoe 6oAbuiHHCTBo 3Be3A bo Bcex hc- 
CAeAOBaHHbix HaMH riAOiuaAflx KartTeHHa HMeer 6a6ck CAa6ee 11.0 rpoTOrp. 
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Kaiajior notca-aare/ieft i^eeTa 265 

:bb. bcahhhhm. TaKHX 3Be3fl b HameM KaTaAore 85%. Ho HHTepecHo saac- 
isnTb — KaKOB npeaeA BeAHHHiH Harnero KanaAora, t. e. ao waiKon <jK*TOrp. 

3B. BeAHHHHbi mojkho CMHTaTb noAHWM Ham KaTaAor aah Ka?«AOM nA0iu,aAH. 

/^ah otb era na a tot eonpoc mm cocTasHAH T.-ul.Yisny XXVI, r^e aah KaJKAOH 1*2 9 4 

riAoixjaflH ynasaHo koahmcctbo 3bc3a b HeKOTopwx MaAbix HHiTep b a a ax 

CyflH no AaHHbfM npHBeAewHO'H radAKUbi, mokho catiTaTt, htg b o6uj,om 
npeaeADMaH BeAHHHHa b HaineM KaTaAore flo&THraer 13.3 <j>OTorp . sb. Bean- 

HKHbl. Flpn 3TOM, npefleA MbI nOHHMaeM B TOM CMbICAe, HTO OH OTHOCHTCH K 
‘cpeAHeft 3b. BeAHHHHe 3Be3fl HHTepBaaa, tac koahhcctbo 3bc3a b cpeAHeM 

toto a*e rtopaAKa, hto ih b ftpymx h, CACAOBaTeAbHO, sacs am aroro MHTepna- | 4 4 *' f , 

jva MoryT SbiTb HcnoAbSOBanbi aah HHTepnpeTayHH c TeM J«e BecoM, hto h 
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266 TjiaBa TpeThu 
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ocTaAbHbie. Ho 9 tot npefleA ne flAH Bcex IlAOigafleH oflHHaKOB. BMecTe c TeM r 
npHXOflHTCH CHHTaTbCH C TeM, HTo B CBH 3 H C ypaBHCHHCM I^BeTa, 9 TOT npefleA. 
HeOflHHaKOB flAH 3 Be 3 fl paSHbIX CneKTpaAbHbIX KAaCCOB. CAeflyeT nOMHHTb, 
hto npefleA cbmhx EepreflopcpcKHx KaTaAoroB pa 3 AHneH flAH pa 3 Hbix riK_ 
TaK, HanpHMep, jah HK8 oh Bcero 12.8 sb- bcahhhhw, flAH I~IK7 n 19 — 
13.2 3 B. BeAHHHMbI H T. fl. Ha HIH 3 KHX rHAaJKTH HOOK H X UTHpOTaX CTO npOHIHK- 
HOBeHHe MeiHbiue, hcm na bmcokhx. 3 to MorAO CKayaxbCH ih Ha npefleAe Hiarne- 
ro KaTaAora, t. k- 3 Be 3 flw nocAeflHero. b 3 htm no BeprefloptpcKOMy KaTaAory. 

Ho, MbI CTapaAHOb SaXBaTHTb B03M0KH0 CAaSbie 3Be3flbI. 

ripeflCA Haiuero KaraAora mojkho ogeHMTb h nyxeivi crpororo an a am 3 a. 

HlHCeA nOCA«flHefi Ta6A>HIJbI. ^eHCTBHTeAbHO, MOJKHO' BbIHIHCAHTi 3HaHeHHH 
log N(m) .OTHOCHIlTHeCH K HaillHM HHCAa'M 3 Be 3 fl flAH OTfleAbHbIX WU, g cpaBHHTb* 
HX C HHTepnOAHpOBaHHbIMH 3HaHeHHHMH Tex JKe BeAHHHH, B3HTbIX flAH COOT- 
BeTCTByK)UJHX ofiAaCTen H3 H3BeCTHbIX Ta6AHy B a H-P a H H a [767], riofloe- 
Hbie oonocTaBAenHH Mbi cfleASWH flAH riAoiija&eH rpynn 1 h II n HacTiHHHO aah 
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KaTa;ior noKa3aTejiett t^BeTa 267 

rpy.nn III h IV. Tarara oSpasoM, mm onpc^eAHAii ry 3B. BeAH'iHHy m, npn ko- 
Topofi Hauie aHsaneHMe logN(m) Ha'-rmiaAo saMeTHO OTCTaBaTb or ero >Ke sHane- 
h'hh, noAyaaeMoro H3 ra6AHn B a h - P a 2 h a. Kohchho, h h tc p i i oah p obA: h ine 
BeAHHHH log npn6AHaic.HHO h iioflo6Haa ouemca npeACAa TaK>Ke ii'ph6ah- 

JKeHHa. Ho peayAbTiaiTbi ^aiOT oaM npaao cvuraTb mam KaraAor, b ofiujeM, noA- 
HiblM 13.3 3B. iBeAHHHHbl. 

B Ta6AHLre XXVII mw npHBOAHM oyeHKn npefleAbHofi <|)OTorpa(}}HHecKoif 

3 Be 3 flH 0 H BeAHHHHbl AAfl KaJKAOH OAOlIjaAH. ITIpH 3 T 0 M, ITOA HpeAeAbHOH Be- 
AlHHHHOH CAeAyeT nOHHMaTb Hie BCAHHHHy OTAeAbHOH npeAeAbHO CAa6oM 3 Be 3 - 


TafjAHua XXVII 


rpyn-j nK 

na ! 

OpeAeAbHaji Tpvn- | 
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I "268 rjiasa TpeTta 

..rm, a cpe^HiOK) BeAHHHHy rpynnw Tanoro KoAHHecTBa npefleAbHO CAa6bix 
3Be3fl, Kanoe AOCTaTOHHO BeAHKO RAX Toro, HTo6bI CHHTaTb KaTaAOr B AaHHOH 
riAoijjaaH noAHbiM h HcnoAb30BaHHe cpeaHHx ^aHHbix rax rpynnw npeAeAbHO 
■ CAa6bIX 3Be3fl B03M0H5HWM, RAX IjeAefi HaCTOJHljero HCCAeflOBaHHH. 

Hh b oflHOH nAoiyaAK npeAeAbHaa BeAHHHHa He HHHse 13.0 h b 6oAb- 
niHHCTBe H 3 hhx OHa paBHa 13.4 h 13-3. B cpeAHeM, npeaeAOM Harnero KaTa- 
Aora, K3K CKa3aHO H Bblllie, MO>KHO CHHTaTb 13.3 (pOTOrpaCpHHeCKOH 3B. BeAH- 
K HHHbi, b cHCTeMe bcahhhh BepreAop<J>cicoro KaTaAora. 
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TJIABA METBEPTAH 

HCCAE 40 BAHHE H3BHPATEAbHOro nor AOII1EHHH CBETA 
B TAAAKTHKE HA OCHOBE IJBETOBbIX H3EbITKOB 3BE3&'. 

§ 1. Bboahmc saMe«iaHHH 

B HacTOHiJieii — nerBepTOH — rAaBe pa6oTbi mw ncnoAbayeM Aamiwe cocraB- 
AeHHoro HflMH KaTaAora ubctobmx noKa 3 aTeAesi 14000 3Be3A b riAaiijaABx Kan- 
TeiiHa NsNe 1 — 43, aaa HCCAeflOBaHHH H 36 HpaxeAbHoro norAoujeHHH cBeTa 3Be3jt. 
b FaAaKTHKe, b paQHbix nanpaiB a©h h ax ih Ha pasHbix r a y 6 hh ax ee. 

J\\fi 3TOH UeAH H HA OCHOBe KaTaAOHIHbIX AaHHbIX COCTaBAeHbl Ta6AHUW 
cpeAHHx noKaaareAeH iiBCTa aaa H3BecTHbix .rpynn cneKTpaAbHbix noAKAaccoB k 
H3B©CTHbIX 3B. .bCAHVUl'H. 3 tH T3 6 A1 f p bl AIBAAIOTCA KCXOA'BbLMH IIpH BblHiHCAeHHH-) 
H36bITKOB IiBCTa 3B€3A. 

B 3 toh ?Ke rAaBe BbiBeAeHa HopMaAbHan cucTeMa ubctob, a TaKiKe BbinucAe-- 

Hbl paCCTOAHHA AO O'l'ACAbHblX rpyim 3Be3A- 

flocAe Toro, Kan BbiBeAewbi hsGmtkh ijBeroB, aah k3>kaoh IlAOUiaAH KairreH • 
Ha nOCTpoeHbl KpHBbie SaBHCHMOCTH I^BCTOBblX H36bITKOB OT paCCTO-AHHH. HaKO~ 
H eu, BbiHHCAeHbi cpHAH’iecKHe xapaKTepHCTiHicH irorAOiuaKiujeH cpeAbi, ocRemeHO • 
pacnpeA€A€HHe H36npaTeAbHio uorAOiuaioiJiero BeuiecTua h Aana o6iu.a>i AMC-Kyc- 
cha MaTepnaAa. 

§ 2. /JeAeHHe 3 Be 3 A KaTaAora Ha rpynnw pasAHHHbix cneKTpaAbHbix 
nOAKAaCCOB H pa3AH«IHbIX BHAHMWX 3B. BCAHHHH aah BWBIHCAeHHH CpeAHHX 

iioKaaaTeAcii iiBCTa 

Hcxoahmm m aT e p h a aom aaa nauieS AHCKyccHH, npn H 3 yneHHH H 36 HpareAb-- 
noro norAom,eHHH, CAymaT h36mtkh ^eTa b paaHbix HanpaBAeHHAx h Ha pa3Hbix 
paCCTOAHHHX OT :Iiac. B CBA3H C 9THM, HpCvKAe BCeFO, Heo 6 xC>A«M<> BbIHH'CAHTb « 
cpeAHHe noKaaaTCAH anera 3bc3A, crpyrmHpoBaiHKbix no- OTAeAbHbiM HHTepBaAaM” 
GAecna h cneKTpaAbHbix noAKAaccoB. 

ynHTbiBaA KOA-HHeCTBO 3Be3A, npeAfiAbi 6AecKa 3Be3A Bauiero KaTaAora h - 
HeoGxoAHMOCTb npocAeAHTb yBCAHHCHHe npocTpaHCTseHHoro noKpacneuKH 3Be3A 
b 3aBHCHM0CTH ot npupocxa pacc-TOAHHA, mm HaiHAH naH6oAee ueAecooGpasHbiM 
npHHHTb CAeAyiomee noApasACAeHHe panHHX 3Be3A Ha rpynnbi, 0THOCAm,HecH> k. 
OTAeAbHbiM HHTepBaAaM BHAHMbIX (JlOTOrp. 3B. BeAHHHH H CneKTpaAbHbix nOA~ 

KAaccoB : 

<10.50 10.51 — 1 1,25 11.26—12.00 12.01—12.75 >12.75 3B. bca. 

B0— B5 B6--B9 A0— A2 A3— A5 A6— A9 FO— F2 F3-F5- 
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270 TjiaBa HeieepTaH 

m — — ■ 

B TaKOM BHfle 3Be3flbi pacnpeaeAeBbi no rpynnaM AOCTaTOHHo yAOBACTBO- 
pHTeAbHO. XoTH, KOHeHHO, HCAb3H H36eiKaTb BeCbMa HyBCTiBHTeAbHOTO AetpHl^HTa 
hx ib rpynnax, othocbujhxic.h k paHHHM- cneKTpaAbHbiM icAaccaM, oco6eH»o Ha 
BbicoKHX raAaKTnnecKHx niHporax. 

npH TaxoM pacnpeAeAeHHH mu MoaieM paccMaTpHBaTb aah KaiKAOH cneKT- 
paAbHofi rpynnw no naTb paccroHHHH, cooTBeTCTByioiijHx 3Be3#aM CAe/iyioinux 
epe^HHX BHAHMbIX 3B. BeAHHHHt 

10.25 10.90 11.65 12.40 13.00 

CoOTBeTCTByJOIlJHMH CpeflHHMH CneKTpaAbHbIMH iioa K A a ccam h hbahiotch: 

B3 B8 A1 A4 A8 FI F4 

, 3HaneH,HiH cpewnx hhahmmx 3b. bcahmhh h cpeflHHX no'AKAacicoB He Bcerfla 
HBAHIOTCH CepeflHHHMMH AAH AHHHbIX HHTepBaAOB 6AeCKa H CneKTpOB. 
Ho, MbI yHHTbIBaAH AeHCTBHTeAbHbie KOAHHOCTBa 3BC3A, OTHOCHIHHXOfl K OTfleAb* 
HblM MaAbIM HHTepBaAaM BHAHMbIX 3B. BeAHHHH H K KaHCAOMy OTAeAbHOMy CneK<- 
TpaAbHOMy noAKAaccy h 6paAn KaK 6bi «B3Beiue»Hibie» cpeAHHe. Mw npnAaeM 
6oAbinoe 3HaneHHe TaKOMy nopHAKy ocpeAiieHHH. 3 to cymecTBeuHo npHGAHJKaer 
Hac k Han6oAee npaBHAbHOMy HcnoAbsoBaHHJo craTHCTHnecKoro MaTepnaAa. 

EcAH 6bITb Hpe3MepHO OTpOTHM, TO H3AO BCe TaKH OTMCTHTb, MTO OTAeAb- 
Hbie FlAOiHaAH noKa3biBaioT HecKOAbKO pa3AHHHioe pacnpeACAeHHe 3Be3A, b co- 
OTBeTCTBHH C MOM 6bIAO 6bl IjeAeCOo6pa3Hee HMeTb pa3AHMHble II0Apa3AeAeHH« 
AAa pa3Hbix nAomaAeil hah aah hx pa3Hwx rpynn. Ho to noApa3AeAeHHe Ha 

KOTOpOM MbI OCTaHOlBHAHCb, HBAHeTCH npH6AH3HTeAbHO CpeAHHM RAH BCOX FIaO- 
ujaAefi. TeM He MeHee, npn AeTaAbHOM HCCAeAOBaHHH h AHCKycoHH ipeTOBbix 
HsSbITKOB H COnOCTaBACH'HH HX C paCCTOHHHHMH B OTAeAbHbIX IlAOLIjaAHX, HaM 
npHXOAHTCH H HO'TAa OTKa3bIBaTbCH OT 9THX CpeAHHX 3H'aHeHHH H npHHHMaTb AAH 
HeKOTopbix oTAeAbHbix FlAom,aAeH suaMeHHH, GoAee cooTBercTByioiij'He hcthh- 
HOMy cpeAHeMy 3HaMeHHio b hhx. 

TaKHM o6pa30M, MbI HMeeM AAH KaiKAOH riAOIJgaAH H AAH paHHIHX 3Be3A 
(B0 — F5), b o6m,eM, 35 OTAeAbHbix paccTOfiHHH, cooTBercTByioiuHx nuTH cpeA" 
HHM BHAHMbIM 3B. BeAHHHHaM H CeMH CpeAHHM CneKTpaAbHbIM nOAKAacCaM, 
T. e. CeMH SHaMeHHHM aGcOAIOTHbIX BeAHMHH. KoHeMHO, He AAH BCex FlAO'IIjaAeH 
HMeiOTCH 3iBe3AbI, OTHOCHLUHeCH KO BCeM 9THM CpeAHHM 3HaHeH!HHM. KpOMe TOTO, 
KaK yBHAHM no3*e, MbI He 6yACM n0Ab3OBaTbCH BCeMH 9THMH paCCTOHHHHMH B 
OTAeAbHocra, a paccMaTpHBan BMecre no HecKOAbKO 6 ah 3KMX MeiKAy cofiofi pac- 

CTOHHHH, 6yACM HX OCpeAHHTb. 

Ham KaTaAor coAepntHT 6oAbmoe mhcao no3AHHx 3Be3A. BecbMa nteAa- 
TeAbHO HCnOAb30'BaTb HbinOAHeHiHbie onpeAOAeHiHH ^BeTOB IH AAH 9THX 3BC3A. 
TpyAHOCTH, eCTeCTBeHHO', B03H!HKaiOT B CBH3H C AeAieHHCM 3Be3A no aGcOAIOTHbIM 
BeAHMHHaM h paQAHMtHeM hx UBeTOB. MentAy TeM, BepreAopipCKHe onjpeACAeHHH 
« cneKTpaAbHbix KAaccoB, KaK npaBMAO, He coAepniaT AeAenHH 3Be3A Ha rnra«Tbi 
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HccjieAOBaime H36iipaTejibHoro norjiomeHHH CBexa 271 

H KapAHKH. TeM He MeHee, Mbl HaiHAH B03MOJKHMM HCn0Ab30BaTb TaKJKe BblBe- 
ACHHbie ttaMH noKa3aTeAH i^Be-ra n o 3 a h h x 3bc3a- 

n P H 3tom Mbi ocTaHOBHAHCb na CAeflyioujHX HHTepBaAax cneKTpaAbHbix 
/noAKAaccoB: 

F6 — F9 GO— G2 G3— G5 G6— G9 KO— K2 K3— K5 

t. e. npHHHAH CACAyioiHHe cpeAime cneKTpaAbHbie noAKAacebi: 

F8 G1 G4 G7 K1 K4 

Hto Kacaerca cpeAHHx sb. bcahhhh, to ohh 6mah ocTaBAeHbi npensHHMH. 
TaKHM oOpaaoM, b CAynaie nosflHiHX 3B ea# Mbi navieeM 30 otacab hmx 3Hane- 
hhh cfjeflHHx (rpynnoBbix) paccToiHBHH, Koropwe, BnponeM, h 3flecb ncrroAbay- 
JOTCH He BCe HHAHBHAyaAbHO. 

npetfKAe Boero mm bmacahah b yKa3aHHbie rpynnbi ahhih Te no3AHne 3Be3- 
Abi, KOTopbie no KaTaAory BCO hmciot noA P a3AeAeHHe no cbcthmocthm (Ha 
rnraHTbi h KapAHKH ) h cocraBHAH cooTBeTCTByioix|He Ta6AHijbi cpeaHHX (rpyn- 
noBbix) noKa3aTeAefi yBera. 

3aTCM, noAof>Hbie Ta6AHiibi 6mah cocTaBAenbi h rah ocTaAbHbix iiosahhx 
3Be3A, He noApa3A€AeHHbix Ha rwraHTw h KapAHKH. 

TaKHM o6pa30M, hcxoahmm MaTepnaAOM HaM CAy^KaT t P h cepmi Ta6AHij. 
Flepnaa H3 hhx coAep>KHT AHHib paHHHe SBeaAbi h koahhcctbo hocacahhx koacC- 
AfiTC.H M-elK/iy 129 H 418 AAH II AOIUa AeS HVAOBOH H MaAbIX UI'HpO'T; MC/KAy 87 H 
236 — aah riAoinaAefi yMepenubix uinpoT h naKoneu MeaiAy 22 h 61 — aah cpeA~ 
hhx h bmcokhx uinpoT 1 . Bcero H3 rpynn FlAOHjaAeH HyAeBOH h mbamx uinpor 
b TafiAHyax cpeAHHx noKa3areAeH (a, CAeAOBaTeAbno, — cpeAHnx h36mtkob ijBe- 
ra) 2364 3BC3AM. H3 rpynn yMepeiiHbix mHpoT — 1569, h c P cahhx h bmcokhx — 
668. EcrecTBeHiio, hto koahhcctbo nanOoAee panHHx 3Be3A b IlAomaAfix cpeA- 
HHX H BMCOKHX IHHpOT AAMeTHO naAaeT. Ho B 06 lH,eM, MOHiHO CHHTa.Tb, HTO K 
BMHHCAeHHHM CpeAHHX H36bITKOB IJBeTa npHBAeHCHO AOBOAbHO 6oAbIHOe HHOAO 

paHHHX 3Be3A" hx 6oAee 4600, t. e. 33% scero KaTaAora. 

Bo BTopoS cepHH taSahij ynacTByior 1652 3Be3Abi-Ka,pAHKa h 522 3«e3Abi- 
rnranTa. Hpn stom ohh pacnpeAeAAioTca cAeAyion^HM o6pa30M: 

b rpynax FlAomaAeii I h II 299 KapAHKOB h 71 rnraHT 
„ „ Hi 618 „ 171 „ 

IV h V 735 „ 280 „ 

TaKHM o6pa30M, HcnoAbaoBaHHe no3AHHX 3Be3A, hmcioihhx noApa3AeAeHHe 
na rnraHTbi h KapAHKH, n P H6aBAJieT HaM aah BMBOAa cpeAHHx H36mtkob HBeTa 
ein,e 2174 SBeisAM, t. e. 16% Hamero KaraAora h ooiuee hhcao HcnoAb3yeMbix 
3oe3A, b raKOM CAynae, cocTaiBHT noHTH 6800, r. e. 49 % Bcero HHCAa 3Be3 a b 
KaTaAore. 9to hhcao motao 6biTb HecKOAhKO OoAbrne, ho, b HeKOTOpbix CAynaax 
HaM npHXOAHAOCb OTKa3bIBaTbC5I OT TCX 3BC3Ai KOTOpbie HMeAH BeCbMa COMHH" 

i Jlunib b Tpex cjiynanx HMeeM mm MeHee 22 3Be3A. 
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272 TjiaBa leTBepTafl 

TeAbHbie ^eAeHHfl Ha rwraHTbi h k&pahkh (ab3>kam yCAOBHoe ABoeTonne b Bep-- 
reAoptpcKHx KaTaAorax) ‘ h k TOMy me aabbah 6oAbiuoe otkaohchhc ot cpeAHHxr. 
3HaneHHH noKa3aTeAen UBeTa. 

KcTarn, BbiHiHCAHB cpe^KHC 3 HaHCHiHH noKa3aTeAeS DBeTa a ah r«raHrrotB hi 
KapAHKOB A,aHHoif FlAOUiaAH, IB OTACAbHOCTH, H 6epH npH 3 TOM AHHlb Te 3BC3AM, 
noApaaAeAeHHH KOTOpbix He noAAemaT comh€hhk> (6e3 ycAOBHbix Aboctohhh), 
Mbi MorAH onpeACAHTb Ty BeAHHHHy otkaohchhh ot cpeAnero, KOTopan MorAa. 
CAyjKHTb KpHTepneM aah 6oAee HaAcmHoro OTHeceHHH 3Be3A> o6o3HAHeHHbix: 
ABOCiTOlHHHMH, K TOH HAH HHOH rpvnne. FIoBTOMy, B AaAbHeHlPaM, 3BC3AW, HMeiO- 

mne coMHHTeAbHbie noApasAeAeHHH h, k TOMy me, BbinaAaiouiHe no cbohm nona- 
aarreAHM useTa, Mbi aauacTyio or6pacbiBaAH. B 6oAbiiiHHCT»e CAyuaeB HaM yAa- 
EaAOCb yTOMHHTb nOApaSAeAeHHC H 3TO A6AaAO B03M0WHMM yAOBAeTBOpHTeAb- 
Hoe Hcn0Ab30'BaHHe raKHX 3ne3A- Ho tom He Menee, k 3Be3AaM c yTOHnenHbiM 
HaMH noApa3ACAeHHeM mm npH6eraAH AHiub b Tex CAyuaax, KorAa aah AaHHbix 
FlAomaAeii hah ashhmx paccTOHHHH 6biBaAO cahuikom mbao Apyrnx 3Be3A- 

OnbiT, ripHofjpeTeHHbiH a»aAH30M iiOKasaTCAeK UBeTa 3bc3A> noApasACAeH- 
Hbix ha ruraHTM h KapAMKH (noApo6Hee cm. b cAeAyiomeM naparpacpe) asa HaM 

B03M0JKH0CTb HCIIO Ab 30 B3Tb AAH H3IHHX UeAeS HTC n03AHHC 3Be3AbI, KO- 
Topbie BOBce He HMeiOT acachhh Ha ruraHTM h KapAHKH. 3 to aoboab hc> Bamno, 
h 6 o raKHX 3Be3A b HaiueM KaTaAore — 6 oAee 40%. 3 th 3Be3Abi coctbbhah HaM 
TpeTbio cepHio Ta 6 AH^ cpeAHHX (rpynnoBbix) noKasaTeAefi njBeTa, b KOTOpofi 

ynacTByHDT 5409 3Be3A- 

Kohctho, Aame npH craTHCTHuecKOM mctoac 6 mao 6 m HenpaBHAbiio OTHec- 
th Bee Heo 6 o 3 HaqeHHMC (no cbcthmocth) no 3 AHHe sbcsam BepreAop<})CKoro Ka- 
xaAora k rAaBHOH nocAeAOBaTeAbHOCTH. Mm h He nocTynHAH Tax. Hcxoas H3 
rex opeAHHx 3 HaneH«H noKasaTeAeii UBeTa, KOTopbie BbiBeAeHbi hamh no sses- 

A 3 M, HMeiOU^HM nOAPBBfleAeHHe, Mbi OTHOCHAH Heo603HaHeHHble n03AHHe 3Be3Abl ' 
k ruraHTaM hah KapAHKaM no ripH3iraKy ihx noKa3aTeAeS neera. riocAeAHiHH 3a- 
craBHA Hac oth ecTH k rHraurraM 6 oAee 800 3Be.3A- Kohchho, 3 tot cnoco 6 He- 
CKOAbKO rpy 6 . Ho npn CTaTMCTH'ieoKOM Meix>Ae o» 6 oacc iiaAcmeH 1 , hcm npocroe 
AonyincHHe o npHHaAAemiiocTH Bcex Heo6o3Hane«HMx 3Be3A rAaBHoit nocAeAO- 
BaTeAbHOCTH. $AH BOSMOJKHOTO nOBblineHHH TOHHOCTH Mbi paCCMaiTpHBAAH CpeA- 
HHe 3 HaHCHH« noKasaTCAefi UBeTa OTACAbHO aah rpyrm 3 bc3a p a 3 a h h hoto 6 aoc- 
Ka h aah IlAoiiiaAefi, othochihhxch k pasAHMHMM raAaKTHHecKMM mirpoTaM. 

TaKHM o6pa30M, b Tpex cepHHx hcxoahmx Ta6AHH cpeAHHX nona3aTeAeH 
UBeTa ynacTByeT okoao 12200 3Be3A, t. e. 6 oAee 87 %-ob ot Bcero hhcab 3Be3A 
nauiero KaTaAora. Mbi He npHBOAHM sAecb bthx Ta6AHU H3-3a rpoMoaAKOCTH. 1 

i~Ta6AHpbi rpynnoBbix noKa.saTeJieft HBCTa, onyilAHKOBannbie hhmh b Biojuie- 
TeHHX AoacTywaHCKoii oScepBaTopnii [ 204 , 205 , 208 , 209 ], nocTpoeHbi no iihhm hh- 
TepBa.'iaM sb. bcjihhhh h cucuTpaJibiibix noAKJiaccoB. Ohh HMejn-i sHaneHne JiHtub Ann 
npeABapuTe.TibHbix ouchok norAomeHHH h, 'reM lie sienee, onpeAfiAeiiHO vKasbiBaJiH Ha 
pocT noiviomeHHH c paccTOHimeM ot CoAHAa h c npn6AHJKenneM k raHaKranecKOMy 
BKBaTopy. 
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§ 3. K Bonpocy o noflpaafleACHHH noaflHHx 3BC3fl BepreflopcpcKoro KaTaxora 

Ha rHraiiTW h KapAHKH 

PaccMOTpKM Tertepb HecKOAbKO. noflpo5n.ee aonpoc o i f oflp a 3 as a e hh h no 
CBeTIIMO'CTHM 3Be3fl BCO. 

PaSoHne Ta6Annbi h coot b eTC tb y 10 upie hm rpaipHKH, na Koropwx oc hob a no 
aaiue yTOHi-ieHiie noApaafleAenna 3Be3fl no cbcthmocthm, He npnnoflaTCft b Hac- 
Toaiyen pa6oTe H3-aa rpoM03flKOCTH. Ho, noAb30BaHHe hmh mm hsuiah flOBOAbHo 
HafleasHbiM a ah toto, hto6m no npH3HaKy peeTa, b oahhx cAynanx, c yBepeHHio- 
CTbK) npH3HaBaTb 3a 3Be3flaMH Te oGoaHanenna, KOTopbie opocTaBAeHbi b Bep- 
reflopcpcKHx KaraAorax, no oTMeneHbi a boct chit n m k , a b flpyrnx CAynaax — 
CHHTaTb HX HellpalBHAbHO nOflpa3fleAeHHbIMH H OTHOCHTb K npOTHBOITOAO/KHOH 
rpynne. FIpH BbinoABeHHH 3 toh paGorbi, ecTecTBeHHO, mm HenaGeiKHo ynHTbiBaAH 
h paccTOHHHH flo 3Be3fl h norAoigeHne, aHaAH3Hpya u,BeTa 3Be3fl OTfleAbHo aah 
pa3Hbix I I aoih a/i,e h , xap aKTepi 1 3y cm bix pa 3 ah h him m h noirAoiireHHJiMH. 3 th pafiora 
H COOT B eTCTBy IO I TJH H 3HaAH3 BeCbMa K pOROT A H B bl , HO pe3yAbTlaiTbI J7 O AV H a H) TC H 
flOBOAbHO yBepeHHbIMH. 

B Hrore npofleAaHHoii paiGorbi mm cocraBHAH TafiAiffly XXVIII, otjiocji- 
ujyio k rpynne raraHTOB hah 1 k rpynne KapAHKOB 6oAbiiiHHCTBo Tex 3Be3fl, koto- 
pbie HMeioT HeyBepeHHoe riOApaafleAenne b BepreflopipcKHX KaraAorax. BbiBaAn 
HCKAioHenna, Korfla ana’ieiiHa noKaaareAH pnera ire MorAH CAymHTb b no a ire on- 
pefleAHioiijHMH npH3HaKaMH flAa OTHeceHHH 3Be3fl k toh hah HHoii rpynne. B 
T3KHX, OTHOCHTeAbHO HCMHOrHX CAynaHX MbI OTKa3bIBaAHCb BKAIOnaTb HX B ra,6- 

■AHuy- 

TaGAHna XXVIII coflepmHT HOMepa IlAoipafleH KanreiiHa, HOMepa 3Be3fl no 
BepreflopfpcKHM KaTaAoraM, cneKTpaAbHbie oGoBitaHeirHJi c noflpa3fl.eAenHeM hx 
Ha rnraHTbi h KapAHKH no TeM me BeprefloprpcKHM KaTaAoraM h noflpaafleAeime 
hx Ha raraHTbi h KapAHKH Ha ochobc Haumx noKa3aTeAefi pseTa. TaGAnna to- 
AepJKHT bo Bcex riAoinaflax 528 sbcsa, fleAenne kotopmx Ha rnraiiTbi h KapAHKH 
MbI CH'HTaeM y TOM HCH H bl'M COTAaCHO HaiHHM OnpefleACHHKM nOKasaTeACH HBeTOB. 
yTOTHCHIHeM COMHHTeAbHblX nOflpa3fleAeHHH 3BC3fl OXBaHeHO (BO BCCX riAO- 

Hjaflax okoao 600 3Be3fl, oflHaxo oGosKaneHHH 6 mah ycTaHOBAenw h3mh aah 
528 3Be3fl. n P H 3T0M flAH 36% H3 HHX o6o3HaHeiI'HH EepreflOpipCKHX KaTaAOrOB 
HC nOflTBepflHAHCb. 93 OOMHHTeAbHblX KapAHKa MbI npH3HaeM 3a THraHTM, a 96 
coMHHTeAbHbix rnraeTOB CAeflyeT, no iraineMy, othccth k xapAHKaM. OpofleAaH- 
Hbiii HaMH aH3AH3 flaeT ocHOBaHHe npii3HaTb, hto BepreflopipcKoe noflpaSfleAe- 
hh« 3Be3fl no cbcthmocthm He oneHb nafleiKKO. C flpyrofi croponbi, m oik ho y6e- 
flHTbCH, HTO TUjaTeAbHblH aH3AH3 ^eTOB 3B63fl, C yHeTOM paCCTOHHHH H HanpaB- 

18. Bkwiji. AGacT. acTpocp. 06 c.. J\& 12 


’ . -v 

■ h'- ' . 
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achhh cnocofieH yTOMHHTb Bepre#opcp&KHe noflpa3fleAeHH». HeKpHTHnecKoe ot- 
HoiueHHe k nocAeAHHM nocAyjKHAO npHHHHOH TOMy, hto Bok h C b a h 
6mah Bbn:y>KAenbi oTKaaaTbcn ot flHfjxpepeHUHpoBaHHoro HcnoAb30BaHHfl 3iBe3/t 
rwraHTOB h KapAHKOB no ECO [375], 

HHTepecuo oTMeTHTb, hto B. B. KyKapKHH h n. n napenaro 
TaKJKe y.KaabiBaAH, hto b psfle cAynaeB 3BepAbi BCO, OKa3aBiiiHecfl nocAe 



[ - HepTew 25 
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cocTaBAeHHji BCO 40 a r on e p i-i 0,3, it h e ck i-t m h neifieHAaMH, ofiosHanaAHCb b ECO 

KapAHKaMH, npaiBfla, Macro — coMHHreAbHWMH: d- h d 

EcAH paCCMOTpeTb 3Be3flbI, BXOAHLLJHe B Ta6AHgy XXVIII OTHOCHTeAb- 

HO KpHBbIX: H3&MT0IK IJBeTa pacCTOHHiHe (iCIM. HiHJKe), TO OKalKeTCH, MTO £Q 

yTOMHeHHa hx noApasfleAeHHH, MHorne H3 hhx flaiOT 3HaHHTeAbHbie OTKAOHeHHfl 
OT KpHBbIX. rioCAe 2Ke yTOMHCItHM H BblMHCACHHH paCCTOHHHH B COOTBBTCTBHH C 
HauiHM AeAemieM Ha rnraHiTW h kbpahkh, ohh b o6ujeM aohotch Hia KpHBbie. 

ripHBefleM HeKoropbie Ha AaHHbix, cocTaBAjnomux ocHOBy aa a yroMHenna 
H0Apa3A€AeHHa. 

Bo-nepBbix, pacctvtoTpHM rpacpHK aaBHCHMOCTH noKa3areAH i^Bera or cneK- 
Tpa aah 3Be3A, HMetoiiiHx b EeprefloptpcKHX KaTaAorax coMHHTeAbHbie o6o3Ha- 
MeHHH, ho iK>ATB€.pi«,3;aK)iiiHec» HaniHMH 3 h a MeriiH a mh noKa3areAeS uBera. I7ob- 
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TopaeM, hto noflo6itbie rpacpHKH HaM npniHAOCb CTpoHTb c yneroM bh&hmmx 
3Be3flHbIX BeAHHHH, norAOUjeHHH H HCnpaBAeHHbIX paCCTOHHHH H T. fl. 3flec b »e- 
npHBOflHTCH rpacpHKH, rfle co6paHbi sBea^bi pa3Hbix bhahmmx BeAHHHH. Eere- 
CTBeHHO, HTO Ha TBKHX rpa$HKaX paCCeHHHe TOHeK 3HaHHTeAbH0. PaCCMOTpHM' 
TpH rpacpHKa, Ha KOTOpbix coSpaHbi 3Be3flbi, oTHOCHigHeca k rpynnaM: 

1 ) riAou^aseH HH3KHX raAaKTHHecKHX ianpoT, t. e. I h II rpynn (nep- 

tcjk 25); 



HepTent 27 


2 ) riAOLnaAeH yMepeHHbix h cpeamix uiHpoT, t. e. Ill h IV rpynn (nep- 
Te>K 26 ) h 

3 ) nAoujaAeS BbicoKHX innpoT, t. e. V rpynnw (nepTeni 27 ). 
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Ha rpacpHKax tohkh oaHanaioT KapAHKH, a nycTwe KpyiKKH — mraHTbi. 

llpe>Kfle Bcero fipocaeTCH b rAa3a, hto mraHTbi, hohth 6e3 hckaiohchhh, 
AoiKaTCH Ha ripacpHKax nbiine KapAHKOB, KaK aTO h aoajkho 6biTb. /laAee, cpafluee 
3Ha«ieHHe a ah acex 3 b©3a I h II rpynn aainiMaeT HaHBbiciiie© noAO«£eHHe, a V 
rpynnbi — HaHMeHbmee. FIpH btom, pa3HHu,a b noAOHieHHHX 6oAee 3aMeTHa aah 
mraHTOB. Bee 3 to naxoAHT npocToe o6bHCH©HHe, ecAH ynuTbiBaTb norAoujeHHe, 
a raKJKe h kmcth b B«Ay> hto mrairraM tooTBerrcTnyior 6oAbuiHe paccTOHHHH, 
HeSKeAH KapAHKaM. 

Mohiho nocTpoHTb aHaAoraHHbie ’ rpacpHKH h ik> tom 3Be3AaM, koto- 
pwe uMeioT «yBepeHHbie» o6o3HaH©HHH b B epre AoptJicK h x KaTaAorax, 
•f. e. o6o3HaneHHH 6e3 abobtohhh. Aenco y6eAHTbCH, hto noAyHHTCH xapTHHa, b 
o6ujeM — anaAorHHHaH hocacakhm rpatpHKaM. npHMepa paccMorpHM no- 

Ao6Hbie rpacpHKH aa» riAoujaAefi hh3khx (lepTOiK 28) h bmcokhx raxaimiHe- 
ckhx iunpoT (nepTeiK 29). IlpaBAa, pacceHHHe Ha HepTeme 28 3aMeTH0 6oAbine, 
HO 3T0 o6bHCHHeTCH H HaAHHHeM 3AeCb 6oAbUierO KOAHHeCTBa 3Be3A'KapAHK0B 
h 6oAbmero pa3HOo6pa3HH b paccTOHHHHx. Pa3HHija jk© MeacAy rpacpHKaMH nep- 

Tenta 29 h nepTeuKa 27 HeaHaHirreAbHa. 

Bbirne 6wao cKa3aHO, hto H3 paccMOTpeHHbix 6oAee neM 500 3Be3A, HMeio- 
1HHX C.OMHHTeAbHbie F7CApa3A6AeHlIH, 92 « CO M H HTO Ab HbIX» KapAHKa MbI npH3H3AH 
3a rnraHTbi, a 96 mraHTOB — 3a KapAHKH. 

Ecah HaHecTH Bee ana 189 3b©3a na rpaqiHK (nepTejK 30), to o6«apy}KHT- 

CH, HTO AeHCTBHTCAbHO BCe 6©3 HCKAIOHeHHH COMHHTOAbHbie KapAHKH 3aHMJT nO- 
AOJKBHiHe HaA BCBMH, 6e3 HCKAIOHeHHH, COMHHTeAbHbtMH THTaHTaMH, HTO HaTAHA- 
ho yKa 3 biBaeT Ha HenpaBHAbHOCTb noApa3ACAeHHH ECO h cnpaBeAAHBOCTb ot- 
HeceHHH HaMH 3 thx 3Be3A K npoTHBonoAoiKHbiM rpynnaM. 
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HccfleflOBamie H36npaTejibHoro nor.nomeHH3 CBeTa 281 

B Ta6AHu;ax cpeflHHx noKa3aTeAeS ^eTa 3Be3fl, HMeioigHx no BCO yBe- 
peHHoe noflpa3fleAeHne no cbbthmocthm,- OTHomeHHe HHCAa rnraHTOB k koah- 
neCTBy KapAHKOB b rpvnnax hh3Khx, cpeflHnx n bmcokhx umpoT BbipaataeTCH 
BeAHMHHaMH 24 % • 28% H 38%', COOTBCTCTBeHHO. Te *e OTHOineHHa, B Ta6- 
■'^Hije 3BesA, ycAOBHo no/ipa3fleAeHHbix hbmh, hmciot 3HaMeHHsi: 21%, 27% 
eh 16%. KonenHo, 9th rjHtppbi He BbipaniaiOT peaAbHoro cooTHomeHHn raran- 
TOB H KapAHKOB H HX 3HaHeHH5I MOryT 6bITb HCKaJKeHbl nOfl6opOM 3Be3fl c 



’lepTeHC 28 


o6o3HaHeHHHMH, ho ohh, tcm He MeHee, aaioT HeKOTopoe ynasaHHe Ha BepoaT- 
HOCTb CTaTHCTHHeCKH HpaBHAbHOrO AeACIIHH HiaMH 3BC34 Ha THraHTbl H Kap- 
AHKH HO npH3H3KaM IJBeTa. 3aMeTHO MeHbUXHH npoyeHT THraHTOB B nAOIga- 
Jlftx BbicoKHx mnpoT BnoAHe ecTecTBeHHeH, ho ecAH oh HecKOAbKo bwcok aah 
3Be34 nepBOH H3 Ha3BaHHbIX Ta6AHlJ, TO AHHIb nOTOMy, HTO B OTHOHieHHH 
HOCAeflHHX MbI CTpeMHAHCb nO#o6paTb B03MOJKHO 6oAbUie 3Be3A C yBepeHHOH 
<6oAbUIOH CBeTHMOCTbK), c IjeAblO ripOHHKHyTb Ha 6oAbHIHe raAaKTHHeCKHe 
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282 FjiaBa yeraepTaH 


paccToaHHH, t. k, 3th nA0iH,aAH h 6e3 Toro cTpaflaiOT AecJmijHTOM AaAeKHX 
3Be3A. Bee xie pacnpeAeAeHHe 3Be3A no KOAHHecTBy h b 3aBHCHM0CTH ot ra- 
AaKTHHeCKOH LUHpOTbl HlBAHeTCH X.OpO'IIIHM KpHTepHeM AAA OyjKACH'HH O llpa- 
BHAbHOCTH CTaTHCTHHeCKOrO AeAeHHH I1X no CBeTHMOCTHM. 
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HepTem 29 

Mw BbinOAHHAH COOTBeTCTByKHJJHe paCHeTbl, OnHpaHCb Ha (pOpMyAy AAH’ 
BbIHHCAeHHH paCCTOHHHg C yneTOM IIOrAOUjeHHH. PaCCTOHHHH HeoSxOAHMO 
BbIHHCAHTb AAH TOTO, HT 06 bI OnpeAeAHTb o6beMbI, 3aKAIOHaK>IlJHe B ce6e AaH- 
Hbie KOAHHecTBa 3Be3A. rtorAohieHHe onpeAeAHAoeb aah pa3Hbix urapoT no 
COOTHOUieHHIO 

A= r HU 

(cm, HHASe). 

CoOTHOHieHHH KOAHHeeTB 3Be3A THraHTOB H KapAHKOB AAH pa3HbIX' TaAaK- 
THHeCKHx IHHpOT nOBTOpHAH B CpeAHeM OAHy H Ty JKe KapTHHy AAH 3Be3A 
Afiyx H33BaHHbIX 3AeCb Ta6AHg. 

3to o6cTOHTeAbCTBo He TOAbKO HBHAoeb AHuiHHM yKa3aHHeM Ha cnpaBeA' 
AHBocTb (cTaTHCTHnecKH ) BbinoAHeHHoro HaMH noApa3AeAeHHH, ho h nocAy- 
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HccneflOBairae raSHpaTejibHoro noiviomeima cBeTa 283. 

jkhao HaM ocHOBanneM HcnoAb30BaTb noHTH Bee sBeaflbi o6eax HaaBaHHbiX: 
Ta6AHU, flAH Toro, HTObbJ npOHSBeCTH o6lIjylO O^HKV COOTHOUieHHfl KOAHHCCTB 
3BC3# pa3HbIX CBCTHMOCTCH flAH pa3AHHHMX raAaKTHHeCKHX LUHpOT. 



Hepxeac 30 


BoabMeM k npHMepy 3Be3flbi THna GO — G5. rioflCHHTaB hx HHCAa AA» 
mraHTOB h KapAHKOB oT#eAbno, Mbi nafifleM, hto koahhcctbo rnraHTOB no- 
OTHomeHHio k KapAHKaM b npo^HTax BMpaasaeTca CAeflyioujHMH HHCAaMH flAH 
IlAOigafleH I, II, III, IV h V rpynn, cootbctctbchho: 

17, 20, 23, 13, 16 — no nocAeAiieS H3 flByx TaGAHu — • 
h 16, 19, 23, 16, 18 — no oSenM Ta6AHi£aM. 

rioACMHTaeM Tenepb oGteMbi, b KOTopbix 3aKAfoneHbi cooTBeTCTByioujHe 
HHCAa 3Be3«. 

IIpefleAbHble BHflHMbie BeAHHHHbl pacCMaTpHBaeMbIX 3Be3fl paBHbl 10.30 
H 13.30. OflHaKO, HMCH B BHfly, HTo B HaiUHX TaGAHUaX COflepjKHTCH M3AO 
3Be3fl npne 10.90 h cAa6ee 13.20 3B. BeAHnnuw, mm mojkbm B3HTb 3a npe- 
aeAbHbie BeAHHHHbl 9TH flBa nocAeflHHX 3HaneHHH. /Iah M CAeayeT ocTano- 
BHTbca Ha 3HaneHHHX, paBHbix 1.1 h 5.2 3b. BeAHHHHbl, Kan Ha cpeflHHX a6« 
COAHDTHblX BeAHHHHaX 3Be3flgG0— gG5 H dGO— dG5, COOTBeTCTBeHHO, 
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I '284 TjiaBa yeTBepTan 

EcAH HaKOHeU yHHTbJBaTb BAHHHHe norAOUjeHHH, TO Heo6xOAHMO bbo- 
-AHTb b BbimenpHBeACHHyio (popiwyAy pa3Hbie 3HaneHHH A, cooTBeTCTByioujHe 
, paSHbIM raAaKTHHeCKHM IUHpOTaM H TAy6HHaM. 9 th BHaHeHHH norAOUjeHHH 

*B3HTbI HaMH Ha OCHOBaHHH AaHHbIX H COo6paHieHHH, HSAOHteHHbIX HHHie H 
■ npe ACTaBAHiOTCH b cpe^Hux BeAHHHHax cAeayioiijHM o6pa30M: 

Ta^aKT. A A 

iiinpcm aa a rnraHTOB aah KapAHKOB 

m in 

0° 2,60 0.40 

6.5 2.30 0.30 

16.5 1.70 0.20 

34.0 0.75 0.10 

58.5 0.30 0.00 

riocAe STOro, noAb3yncb BbimenpHneAennoH cpopMyAOH, Aerno BbiuncAHTb 
Te npeAeAbHbie paccTOHHHH aah 3Be3A rnraHTOB h KapAHKOB, OTfleAbHo, koto- 
spbie onpeaeAHT h cooTBeTCTByioiijHe oObeMbi. 

9 th paCCTOHHHH HMeiOT CAeAylOUJHe 3HaHeHHH: 


Ta/iaKT. 

iUH 

Aa h 

UIHpOTa 

1'HraHTOB 

KapAHKOB 

0° 

795-275 nc 

330—1.15 UC 

6.5 

910—315 

345—120 

16.5 

1200—415 

365—125 

34.0 

1860—645 

380—130 

58.5 

2290—795 

400—140 


BbIHHCAHH COOTBeTCTBylOIIJHe 06 r t>eMbI npoCTpaHCTBa. MbI IiaxOAHM HX 
' OTHOHieHHH AAH THraHTOB H KapAHKOB H nOCAe 3T0T0 npHBOflHM KOAHHeCTBa 

•THraHTOB B % % no OTHOIUeHHIO K KOAHHeCTBy KapAHKOB — K eflHHHIje 

■ oebeMa. 

Pa3yMeeTCH, HaM npeflCTOHT caeAaTb euje oahh mar. 

06beM, 3aHHMaeMbiH rnraHTaMH, b npefleAax flaHHbix 3B. bcahhhh h aah 
A anHofi raAaKTHHecKOH mupoTbi, Mo*eT 3iiauHTeAbH0 noBbimaTbCH Hafl raAaK- 
THHeCKOH nAOCKOCTblO, B To BpeMH KaK o6beM, COOTBeTCTByiOUJHH KapAHKaM 
Tex Hie 3 b. BeAHHHH h toh Hie raAaKTHHecKOH mapOTbi, MOHteT pacnoAaraTb- 
•ch b6aH3h raAaKTHHecKoro aKBaropa (z = 230 uc H Zi — 1310 nc aah Kap- 
AHKOB h THraitTOB riK rpynnw V, nanpHMep). B cHAy cyigecTBytoigeft raAaK- 
THuecKOH KOHgeHTpaijHH, 9 th Asa o6beMa ABHie npHBeAeHHbie k eAHHHije, He 
MoryT 6btTb HenocpeAcrBeHHo cpaBHHMbi MejKAy co6oh- IlocAeAHHM maroM b 
sthx pacueTax HBAHeTCH hmchho yueT raAaKTHHecKOH KOHyeHTpayHH, t. e. 
npHBeASHHe KOAHHeCTBa 3Be3A'KapAHKOB B AAHHOH eAHHHIje o6beMa K TOMy 
iKOAHHecTBy, KOTOpoe cooTBeTCTBOBaAo 6bi toh Hie eAHHHye o6i>eMa, ho pacno- 
AOHieHHOH Ha paccTOHHHH AaHHbix 3Be3A-rHraHTOB. Boo6uje 6bIAO 6bl Aynuie 
•COnOCTaBHTb MeHiAy Co6oh HHCAa 3Be3A THraHTOB H KapAHKOB, HaXOAHIJJHXCH 
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I'lccjicaoBamie H36HpaTejibHoro norjiomeHHji CBCTa 2 8 Si 


(paKTHMiOCKH IBO B 3 HTOM ©SbeMC, HO flAS 3 TOTO HaflO 6 bLAO 6 bl HIMeTb flOAO C 
HpKHMH THraHTaMH H CAa 6 bIMH KapAHKaMH. MbI Hie OrpaHHHeHbl BHAHMbIMH- 
BeAHHHHiaMH 10.90— 13.20 KaK flAH OAHHX, TaK H A A ft flpyrHX 3 Be 3 fl. 

PeayunpoBaB ate KOAHHecrBa 3Be3/t b 33 bhchmocth ot Z< mm oKQHHareAb- 


ho noAyaaetvi cAeflyiomae pe3yAbTaTbi; 


Ta-flairr. 

mapora 

0 ° 

6.5 

16.5 
34.0 

58.5 


KoAHaecTBO raraHXOB no oth. k koah- 
aecTBy KapAHKOB (aah GO — G 5) 
b 6 ah 3 h CoAHua 


2 0 /° 

1 


1 


0.4 

0.1 


KoHeHHO, 3TH BbIBOAbI Tpe6yK)T nOflTBepjKAeHHH, KOTOpoe MOJKHO 6bIAG> 
6bi HaHTH b pesyAbTaTe noAoOHofi o6pa6oTKH 6oAee 3HaaaTeAbHoro h iioa- 
Horo MaTepnaAa. 

Ho, TeM He MeHee, Ha HX OCHOBaHHH MbI MOIKeM CHHTaTb, hto: 

а) cooTHouieHHH HHceA 3Be3# KapAHKOB h rnraHTOB, KaaecTBeHHO h koah- 

HeCTBCHHO, OCTatOTCH OflHHaKOBbIMH flAfl 3BC3A RnyX H33BaHHbIX TaSAHH, H, . 
CAeflOBaTeAbHO, Haflo ayMatb, hto BbinoAHeHHOe hbmh noApaafleAeHHe 3Be3fl 
Ha raraHTbi h KapAHKH, na ocHOBe noKasa-reAefi ijBeTa, b cpeflHeM h cTaTH- 
CTHHeCKH npaBHAbHO; 

б) npoyeitT hhcah rnranTOB no oTHoriretiHio k HHCAy KapAHKOB, aah bh- 
flHMblX 3B. BeAHHHH OT 11 AO 13-OH, MOJKeT 6bITb MeHbUie, HCM npHHHTO CHH- 
TaTb RAH Bcex 3B03A B CpeflHeM; flAfl 3BC3A BbICOKHX IUHpOT OH COBCCM He- 
3HaHHTCAeH; 

b) MaccoBbie onpefleAeHHH ijbctob no3flHHx sues# B IlAOigaAHx KanTen- 
Ha RAH B 03 M 0 HSH 0 IHHpOKOI’O HHTepBaAa BHflHMOrO 6 ACCKa MOTAH 6 bl AaTb 
cepbe 3 Hyio ocnoBy rah noApoOnoro H 3 yHeiiHH Bonpoca o cooTHomeHHH koah- 
HeCTB THraHTOB H KapAHKOB B pa 3 HbIX raAaKTHHeCKHX HanpaBAeHHHX HAH Ha 
pa3Hbix yflaAeHHHx or raAaKTHHecKoro aKBaxopa. 

MbI npHBOAHM HHfKe CVIHCOK OKOAO 700 3Ee3fl (Ta6AHlja XXIX), KOTO- 
pwe He HMeioT no/tpa3AeAeHHfi b EepreflopcpcKHx KaTaAorax, ho KOTopwe Mbi 
othochm k rnraHTaM na ochobahhh 3HaneHHH noKa3aTeAefi ^era, npoBepeH- 

hwx npn 3 tom c yneTOM norAom,eHHH b AaHHofl riAoigaAH, a TaKJKe h c yne-- 
TOM HCnpaBAeHHbIX paCCTOHHHH. 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 




Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 


HccjieflOBame H36npaTejibHoro norjiomeHHH CBeTa 


OlCOBHaiM'IC TafiAHIJM XXIX 
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1 288 TjiaBa neTBepTaa 

HepTeiKH 31, 32 h 33, nocTpoeHHbie no 3Be3flaM Ta6AHijbi XXIX, ha- 

AIOCTpnpyiOT 3aBHCHM0CTb UBeTOBbIX nOKa3aTeAeH OT CneKTpaAbHOrO KAacca- 
Ohh nocTpoeHbi TaKace OTfleAbHo aah riAoujafleH pasHbix rpynn h o6iu,He nx: 
xapaKxepHCTHKH: paccenHHe tohck, cpeflHee noAoateHHe h np. npH6AH3HTeAb- 
ho noBTopfuoT KapTHHy aepTemefi 25, 26 h 27, COOTBeTCTBeHHO, 9to TaxJKe 
KBAHercH riOAT'Bep>K i3 ;eHHeM TOMy, qro OTneceHiie 3Be3A TaSAHUbi XXIX k: 
KAaccy rnraHTOB, b o6njeM, aoajkho 6biTb npaBHAbHO. 



§ 4. HopiwaAbHbie noKa3aTeAH useTa 3Be3A 


$ ah Toro, MTo6bi BbiBefleHHbie cpeflHHe rpynnoBbie 3HaneHHH noica3aTe- 
Aefi UBeTa CBeCTH K yBeTOBbIM H36bITKaM, a nOCAeflHHe HCTOAKOBaTb KaK npo- 
CTpaHCTBeHHoe noKpacHenne 3Be3A, hco6xoahmo ycTaHOBHTb h o p m a a b» 
H bl e IJBeTa 3Be3A B AaHHOH CHCTeMe. KpOMe Toro, HBAO BbIBeCTH hcthh» 
Hbie paCCTOHHHH AO OTABAbHblX rpynn 3Be3A. 

B HacToaiijeM naparpatpe mm 3anMeMC3 BonpocoM o HopMaAbHbix iiBeTax 
3B63A, T. e. BblBeA^M HOpM a AbHyiO, HeHCKaJKeBHyiO npOCTpaHCTBeHHblM H36h- 
pareAbHbiM norAoujemieM aaBHCHMocTb Me>KAy cneKTpaiAbHbiivm KAaccaMH a no- 
Ka3aT6AHMH HBeTa 3Be3A- : j I 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036 20001 0008-1 

HecjieflOBaHiie H36npaTe;ibHoro noniomeHHH CBeia 289 

ripae^a, HMea b bhay, hto mw pacnoxaraeM 3Ha«teHHHMH noKasaTeAeii 
HBeTa 3Be3fl, npHBefleHHbiMH k HHTepHaijHOHaAbHOH cHCTeMe, mw MorAH 6bt 
He BbIBOAHTb CneynaAbHO HopMaAbHbix JJ'BeTOB, a IIOAb30BaTbCH H3BecTHOH; 

SaBHCHMOCTbJO, KOTOpyiO MOJKHo 6bIAO 6bl pacCMaTpHBBTb TaKHie B HHTepHB- 
IJHOHaAbHOH CHCTeMe. OaHaKO, He3aBHCHMblfi BbIBOA CHCTeMbJ HOpMaAbHWX 
ijBeTOB HMeeT ace nse caMocToaTeAbHbiH HHTepec. K TOMy >Ke oh mojkct CAy* : 

JKHTb ahiuhhm KpHTepneM tohhocth Haiimx onpefleAeHHH, np H COHOCTaBAe-. 
mi fix c apyriHlMiH AiaeBbiMH o 3m : ncnpaocrn iroocasarreAb mjcxa — oucKTp. 
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HepTew 32 


HaKOHey, conocTaBAeHHe Hauinx noKaaaTeAefi ijBeTa 3Be3A, xoth h npn~ 
BeaeHHbix k HHTepHatJHOHaAbHOH CHCTeMe, c Haiuea *e HopMaAbHoS aaBHCH- 
MQCTbK) Me«Ay cneKTpoM H noKasareAM. HBera, HecoMHenno Aac T 6oAee tot- 
Hyxo h HaAe^KHyxo CHCimy h 3 6mt,kob ijaera asea*. h6o h onp eA . eA emix 
ijBeTOB scex 3Be 3 fl KaTaxora h onpefleXeHHH HopMaAbHbix ijBeTo B HenaSeHSHo 

OTHroajeHbl XOTb He60AbIUHMH OCTaTOHHbIMH CHCTeMaTHHeCKHMH OIBH6 K aMH 
o6ycAOBAeHHb!MH h a ui e h cHCTeMoH onpeaeAeHHH. 

Boo6uje Hie bwboa HopMaAbHOH chctcmw hbctob Tpe6yeT BecbMa octo- 
poHSHoro HOAxoxa k ce6e, h6o ot Hero aaBHCHT h tomhoctb BbiiHCAenHii hs- 
blTKOB IJBeTa, KOTOpble IipeACTaBAHiOT OCHOBy HCCAeAOBaHHH H 3 6npaTeAbHO- 
ro norAO'iueiH'HB csexa b inpo^pamOTBe. Hmemho Tpymocm tio A y hchihh fl e g- 

19 , Bjojui, A6ad. 9C’xpo(f). 06c., No 12 1 
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CTBHTeAbHO HOpMaAbHO.fi CBH 3 H Meatfly HOKaBaxeAflMH UBeTa H 
CIieKTpaAbHblMH HOAKAaecaMH BaCTaBAHAH HeKOTOpblX aCTpOHOMOB OTHOCHTbC* 
c KpHTHKofi BOo 6 iae, K MeTOfly UBeTOBbIX H 36 WTKOB, CHHTaH, HT 0 9 TOT Me 

^ 06 .^ npe^HbincHHoe nor^HHe [432], Koh-o, - °c— 

H3-3a 3 THX TpyflHOCTefi OTBepraTb MeXOfl UBeTOBblX H 36 bITKOB yMaAH 

cro BHaneHHe, ho bhboa HopMaAbHbtx Ueexoa 6 e 3 ycAOBHO othochtch k HHCAy 
BOHPOCOB, KOTOpbie TpefiyBOT Co 6 AK>fleHHH Bcefi B 03 MOBCHOH TmareAbHOCTH 

spa 6 oTe. 
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HepTCJK 33 


K. 


8 

o 

c 


Cn^ 
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n P ’H nocTpoeifHH M 0 -p.M.aAbiH0fi KPHBO.H noKaaaxeAb U BeTa cneKTp, hc- 
Kaataio iu.ee BAHHHHe cnocofiuo oKaaaxb He xoabko to, hto Moatex BKpacxbCH 
“asOnpaTCAbHoxo -xopoMy, bobmo.ho, 

vnaCXBVIOIIXHe B noeTpoeHHH 9T0fi HOpMaAbHOH KpHBOH, HO H 

T: 1^7 ^ T,k, „» P ™ep. 

„ n ___ THTTa A MOJKeT noBbiuiaTbCH 3a cnex 6oAbiuoro norAouie- 
r^OpO^X AHHHHX. OoyHHTeAbHO, HXO aHBAHS TOHHbIX rpHHBHHeCKHX 

3..,. ™„, o. 

^unrLTP rex 3Be3ff, KOTOpbie d A b B H CHHXdA, 

Lexa -noK P acHeBU.HMH ox HafinpaxeAbHoro norAomenn*, HMercx HopMaAb- 

Hbie rpaflHeuxbi [287, 1031], Hex coMHeHHH, hto npu nocxpoeHHH nopMa 

i 
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Mcc;ie,qoBaHHe HaCHparejiBHoro norjionieHHg cseTa 2 91 

•hoh KipMBO'H noKia^aTeAb iiBCTai — crreKTn r 

n y eTai cneKT P’ 6mao &bi MaaejKHee npMBAeKaTb 

oaHOBpeMeHHo h cneKTpo$oTOMeT P HHecKHH MaTepHaA. 

«» “ aa n° PM “““ X "° Kaaa ” AeS ““ k HecKoAt- 

X CKOnAeMHH - COAQG BepQHHKIH, FHa/i, Hcach h Hawia. 
r HanpabAeHHio Bef,OH “ K “’ P“™Ao*eHHbie b HanpoBAesan, Sahskom 

75 ZcLT^rM ““““ WeHh ‘ ” mc -s- HP 

a napceaa IV(o?kho CMHTaTb hto 3 B e 3 irhi hp wwn», *• 

— r ~ - — ~ — ;r= 

rTn T ° * C M0>KH ° CK83aTb np0 r H a fl w, Koropwe xo-Tb H yMepeeno or- 

Z ° T r T THl,eCKOr ° 3KBaT0Pa ( raAaKTHHecKaa xunpora paBHa B cero 

B ~ 6 — paccTOHHHH B 36 

Hca:h, KOTqpw© pacnoACKKeMbi noApyryro CTopany Ma^hopo fly™ 

Zy^ eoAbrne 6 B TP ” C “ H ° fl Pa3a 6 ° Abmes H ° H raAaKTH, ®CKyjo me’ 

4HTCH npH 9 T 0 M 3 H ^ eHH ° ' 4 r Paflyca. 06a n 0 cAe fl Hx ckohachkh H axo- 

, v „ TaKHM ° 6pa30M > BCe CKOnAeilHH 6AH3KH K CoAHIJy H flOCTaTOHHO 

. flaAenw ot raAaKTH'iecKOH iiaockocth. /{ah Bce x hs hhx HMeercn cneKxpaAb 
Han KAaccH3)HKauHa 3Be3a 0™ aBn c cneKT P a At>- 

h=»6a. wt smoctotoh. ™ 

”“n “ a ‘ mm 6 ““ BCCHQAbBO- 

° rj b B ^ AeH/Wx ^ )bua npeAMeroM Haiuero OTAeAbHoro hccacao- 

“Iv Pmn " Pl “ o6 We 

' r °" y rpy6 “" Cmco6oM BBe„ „„ B»„„ 

„Ao, sai b, „„„ aH n„;rr 

Haa npn6AH3HTeAbH0 3X4°. Bca s-ra nAomiAb a J * pa3 

u 9la riA0I l{aAb 6biAa pa3AeAeHa H a tpha- 

i ob. o oitasaACCb bosmojkhmm crpynnupoBTb H x b tph OTAeAb- 
Hbie rpynnw rorTatupur^rr* ^ B l pn OT^eAb 

CPCAHHMB nnr, n H3 ^ aCTK0 ^ x apaKTe P H3yeMbIX OAHHaKOBbIMH 

BH^AbHo T p CT bK, “ 7z p z:^: npH6AH - 

r . n(rl p,,„„ „ ~ A I ’ oonapyjKMAa 3aMeTMoe no- 

lAoujeHHe h Ha Sahskhx paccToaHHHx. 

rtpaBAa, 3Be3AbI, HCn0Ab30BaHHbie HaMH riM , 
npoeKTHpyiOTCH HermrnM H H ^ HO P MaAbHbIX yBeTOB, He 

F , y c; ' HenoepeAcTBCMHo H a ynacTKH btoh rnvnnbr Hn „„ 

=r^:=^-r:“ ” y — = 

P , bo Bcex CAysanx hcc acaob a HHbie HaMH 
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1 292 rjiaga neTBepTa n ________________ 

npOCTpaHCTBa HaHHHaAHCb C paCCTOHHHH, COOTBeTCTSyKlIIJHX,, B cpeflHeM,. 

3Be3flaM 8 9 3B. BeAHHHHbl. 3Be3AbI }Ke, OnpeAeAHWIIJHe Haiuy HOpMaAb- 

'nyio cHCTeMy, 3HaHHTeAbHo npne. ] 

4aHHaH TyMaHHOCTb pacnoAOJKeHa b o 6 iiihphoh o6AacT«, H3BecTHoii no~ 
hhjkchhoh npo3paHHOCTbK), oHeBHfluo, 3aHHTOH MaccaMB TeMHoro norAOiija- 

roujero BeigecTBa. HacTb btoh TyMaHHOcra, BbicTynaroigaa b Btrae o6AaKa b- 
coi3Be3AJHH riAeafl >H BBABKJUJiaaca oKpaMHOH nacTbio 6oAbinoro 06 AaKfl, b 
TcAblU' , CO%TOIH!T, fTAaiB'KtbliM () f)p r) 30 M, H3 O'CHlOBHOrO Oil AOIUHO IX) C A OH, y AlSlA CH" 

Horo OT Hac paccTOHHHeM, cooTBeTCTByioiijHM 3Be3aaM, npeHMyujecTBeHHO*. 

14 3B. B«AMHMHbi, hto oanaHaeT c ,p e a h e e papcTotBMue, paBHioe 1000 nap- 
eeKaM. Ochobhoh caoh oSAaKa HMeeT BbicTynw, npH6AH5KaioiiiHecH k ham 
AO paicc-ib^HiHH o 700—600 napceKOB. OrA©.<W>Hbie KAombH sthk BbicTytioB 
MoryT 6biTb pacnoAO*eHbi h 3aMeTHo 6AH>Ke. KcTaTH, mojkho CMHTaTb, hto- 
AAB riACHA ycTaiHOBACHO H’36’MpaTie.AbiHoe norAO-uMiMHe, pa'BHioe, b cpeAHeM, 

0.16 3B. BeAHHHHbl, HO MeHHIOIIjeee H OT 3B63AbI K 3BC3Ae [263], OaH 3KO, , 
ecAH Mbi, TeM He MeHee, HcnoAb3yew apKHe 3Be3Abi IlAeflA aah BbiBOAa ch- 
CTeMbi HopMaAbHbix n,BeT0 B, to wOTOMy, hto HMeeM b bhav, wo SoAee TOH- 

Hble 3AeKT pO(J)OTOMeTpHBeCKHe HCCAeAOB IHHfl HAH noKa3aAH, HTO Ha 6 a H 3- 
KHX paCCTOHHHHX IJBeTOBble H36bITKH BeCbMa MaAbI [517], HAH 
h bobcc He o6Hapy>KHAH noCACAHMe [904]. TeM He MeHee, bn, no- BoaMOiKHO- 

CT1H, OrpajHHHHAH n'pHMeHOHHe 3B£3A B FlAeHiAaX A A 3 AaWHblX peABH, HCJlOAb- 
30BAB AHfflb HaH6oAee HpKHe 3BC3AbI, AAH KOTOpbIX BAHHHHe norAOUjeHIIB 
HAHMeifee BepoATHo. 

Ha/io oKia3ia(Tf>, hto h ib FHaiAax kohctbth poiB aH o> norAOUjeiHH©, iho oho 
H aiHHaeTCH AHiub c paCCTOHHHH b 140 napceKOB [758]. Mbi >Ke n0Ab30Ba- 

AHCb 3BC3AAMIH CKOMAeKIHH,, paCMOAiO'JKeHHMMiH 31’JaHHTOAbiHO 6AWH4e. 

Ho Mbi He CHHTaAH BO3M0>KHbIM Y AOB AeTBOpHTbCH AHUJb 3Be3AaMH 6 aH3- 
KHX C-KOnAOH'HH. Ohh npeMMyillOCTBeHHO HipKHC H CHHM^AHCb, TOK KAH HHaHie, 

B yCAOBHHX, OTAHHHMX OT TCX, npH KOTOpbEX HOAyHeHl BOCb HHIU OCH<0*B!HOH 

narepnaA. A hmchho, ohh Tpe6o3aAH HecpaBHH*fo 6oAee KopoTKHx 3Kcno3H- 

^HH. rloBTOMy BAHHHHe OIUH60K HOAHpHbl'X CHWMKQB, O KOfllo-pbIX Mbi yUOMH' 

HaAH BO ETOpOTT HO.C.TH pa6oTbi, B TOH HAH HHOH CTeneHH OCTaiOOjeeCH AAH 
Bcex npowv CHHMKOB, AOA«HO 6bIAO npaKTHHeCKH BOBCe HCHe3HyTb AAH AaH- 
Hbix chhmkcb. K. cnoco6y ipoTorpa<J»HpoBaHHH c AnaiJiparMOH, AaioigeMy B03- 
MOJKHOCTb yBeAHHHTb ^KC^03H^HH, Mbi lie AOAJKHbl 6bIAH npH6erHyTb BO H3* 
6e?KaHHe HHCTO OnTHHeCKHX OUIH6 oK, KOTOpbie MOrAH 6bl B03HHKaTb B CBH3H 
C HanOAbBCKB'aiHHeM pai3AHHHbIX HiaCTCH a6betKTHIBOB -npw HlaK'OIHAeHHH CiCM'O'BHiOr 

ro MaTepnaAa h Tex chhmkob, KOTopwe npeAHa3HanaAHCb cneijHaAbfro aah 
BbiBOAa HOpMaAbHbIX IIBeTOB. 

KpOMe Toro, HeAb3H 6bIAO He CHHTaTbCH C TeM, HTO 3Be3AbI B CKOn* 

A e H H H X, (J)H3HHeCKH, MOTyT OTAHHATbCH OT 3BC3A o6 lIjero 3 B e 3 A H 0 — 
r o n o a h. 
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iHccjieflOBaHH e HsSHpareAbHoro norAomeHHfl CBeTa 293 

B CBH3H CO BCeMH 3THMH o6cTOHTeAbCT B aMH MbI HCHOAb30BaAH 3BC3AM 
B KanTCHHOBblX riAOIJjaflHX, HMeiOIUHX SoAblHHe naAaKTHBCCKHC IHHpOTbl H 
He OHeHb MaAbie bhahmmc, 3b. BeAHHHHbi. 9 th aBeaflbi sShiah bshtw c Tex 
HeraTHBOB, KOTOpwe nocAy?KHAH MarepnaAOM aah BWBOAa noKaaaTeAefi' «Be- 
Ta 3Be3fl KaTaAora. O^HOBpeMeHHo 6 wah npHMeHeHw h Apyrae HeraTHBw 
3THX Hie riAoigafleH, cneijnaAbHo cuarbie. ripaBAa, BecbMa nyBCTBHTeAbHbiM 
HeflacTaTKOM 3Toro BTqporo- cpe^cTBa hbhach aecpHHHr piaiH.HHx seeaA babah 
ot raAaKTHHecKoro sKBaTopa. * 

Ho MbI «e MOTAH flarayCTHTb, HTO B 3 THX Haupa® asim hx ujWa 3 BC 3 A 
;BOBce CB060AHW OT npocTpaHCTBeHHoro noKpacHeHHH. IloaTOMy, noxasaTeAH 
HBieT'a, BbiiBOiAiHMbie a, ah siBeaA BbicoiKHX raAasKTHH'aoKiwx nmpor, mm ace-TAKH 
wcTipaiBAHAH, yMeHibuian hx Jia BeAHnnuy 0.05 11 a 1 khc ’. 

B o6ujeM ate aaa BMBoAa HopMaAbHbix noKa3aTeAei5 ijBeTa Ha m y/iaAocb 
HCI10Ab30BaTb HCMaAblH H pa3HOo6pa3HbIH MaTepHaA. 

riocAeAHHH onncaH b Ta6AHye XXX. 

KanTCHHOBbi IlAOHjaAH, 3Be3AM KOTOpwx Hcn0Ab30BaHbi AAH AaHHbrx 
ijeAen, pacnoAC^SHibi Hia. paaAiHnnhix r aiA a.KTH necKH x uunpoTax or + 48° ao 
+ 72°. rip.ii BbMHC.Ae.HHH op'eAiHHx 3HaweH!H« niOuxasaiTOAeiS u.BeTfi mm n.peABa- 
pHTeAbHo «B3BeiUHBaAH» OTAeAbnwe 3HaneHHH :noKa3aTeAefi ijBeTa, icaK ho 
npH3Ha«y r a a a k thh ecxo h umpoTbi, rai< h ho npnaiiaKy pace toa hh a, hccmot- 
pa »a to hah noHia.AyH b cibh3Ih c ticTh, hto ibccm hm npHAaBaAaicb, xak otm©- 
hcho Bbiuic, OAiHa O' 6 in, a si nonpaiBKa. HaH6oiAbiirHe «eca npHiniHChiBaAHCb 
3Be3AaM c imaiwGoAbuiHM yAa-AewneM ot raAaKTHHeciforo 3KBaTjoipa m HanMeHh- 
IHHM pacCTOHHHeM. 

TaKHM o6pa30M, aah cocTaBAemia HopMaAbHofi kphbch saBHcHMocTH 
HOKaaaTeAb UBeT a— cneKxp b npeAeAax ot B5 ao F5, mm hmcah scero 286 
3Be3A, KOTOpwe pacnpieAeAHAMCb no cneKTpalM CAeAyroiriHM oGpasoM : 


4 -B 5 , 1 — b 7 , 

9 — B 8 , 

7— b 9. 

23 — Ao, 25 — A 2 , 

23 — A 3 , 

34 — A 5 , 

1 — A 6 , 1 — A 7 , 

22 — A 8 , 

1 —A 9 , 

22 — Fo, 1 — Fi, 

30 — F 2 , 

26 — F 3 , 


22 ro, i pi, 30 — F 2 , 26 — F 3 , 4 — F4, 4 g F 5 . 

„ J S 0 nnna M riQ 0 «T ai£OMI1 '' IHCb C 0n y 6 ™ K ° B aHHMM B 1950 T. HCCJleAOBaHHeM 
H. vP. Ojiopn [ 196 ], b kotopom oh Hcnojib3yeT ^Ba MeTozia BbiBOna HODivrajTbHWY 
To OK np 3a J eJieft ^ BeTa * nepBbift H3 HHX npaimreecKH coBnaflaeT c HaniHM cnoco6oM yqe- 
Ta ocTaroHHoro norAomemiH, xoth H. O. O. nopf[ npoBOAHT aror “tot c Smeff 
iiAaTeAbHocTbio. BnponeM nocAeAHHH He Bcerfla HeogxoAHMa b 9to0 3 'aMaHe nocKOAb- 
Ky T3K HAH HH3Ae HfiHXOAHTCH HCXOAHTb H3 HeKOTOpoft yCAOBHOH, npeABapHTeAbHOft 

H ® H m I rr H0PMaJIbH0r0 PBera - Hama cpeAHHH nonpaBK? n P noSaBKa 

5 ,- 0 n 0 P H OflHHaKOBO Ham. Bropoft CIT0C06, npeAAOJKGHHblH H. O. O A O P H 

™n°» aH )' Ha cocTaBAeHHH h peuieHHH no cnoco6y HaHMeubmax KBaApaTOB HeKOTopoit 
aaBHCHMocTH MejHAy HopMaAbHbiM H HaSAioAeHHbiM noKaaaTeAfliHH HBera h 
H 36 HpaTeAbHbiM norAomenneM b raAaKTHAecKoft iiaockocth Ha 1 Kne. Ho 3Hamie 
npeABapHTeAbnoro 3iraAeHHH nocAeAHero h 3Aecb HeoSxoAHMO. Kpowe Toro HeAb3H 

CbH™TL CnPaBeflJIHBOft JIHHeftHyi ° 3aBHCH MOCTb MeHCAy Ha3BaHHbIMH P BCAHAHHaMH eCAH 
CAHTaTbCH c npeACTaBAeHHeM o AHCKpeTHocTH norAomaioiiieft cpeAbi; IIojKaAyft ayh- 
Jne noAbsoBaTbca nepBbiM hs npeflAancennbix H. O. ® a 0 p h P AByx MeTOAOs’. 7 
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294 FjEraa. HETBep.Taa 


Ta6juma XXX 



1 a^aKTHHeCKHe 

V 

. 0 


1 KOAHHeCTBO 8Be3A 

no cneKTp. KJiacca&i 

1 

Od.iacTb 

mnpoTa 

AO-iroTa 

H tX 

O 

W C K 

i) a 4 

NsN°' HSraTHBOB. 

! 

1 

Bo.iocu 

iiepOHHKMl 

H-8 5 ° 

| 194 ° 

73 

1105, 1106, 1107 

Ao(4) A2(2) A 5(4), 

raaau 

; — 20 

I 

148- 

36 

1108, 1109 1 1 10 

1259, 1260, #295,- 

A 2(1) A 5(4) Fo(4> 

Sc: m 

+3t 

174 

T25 

1296, 1.564, 1565 

1566, i$66g 

1288, 1289, 1289a, 
12896 

1286, 1287, 1295a, 

F 2(3) Fs(4) 

Ao(4) A2(6) A3(io)i 

naeaAb! 

i — 22 

i 34 

IOO J 

A 5(8) Fo(io) F2(8) 
135(4) B812) 89(2) 

Karrren- j 

HOEH | 

n.iouiajiB ' 

tkN! X 3 r 14, 

J 5 .- 29 ) 3 °> 3 1 / 
32 ,- 33 ) 34 ) 35 

f 

j 

+ 48 0 -+ 72 ° 


! 

i 

,1296a, 1429, 1430, 
, 1431 . 1432 

CooTBeTCTByioiuHe ne- 

raTHBbl, HC(IOJlb3(>BaH- 

Hwe AAR BMBOja no-, 
uasaTcjeii liBeia, a | 

T4KWC 853, 854, 

863, 864, 879, 880, 895, 
896, 957, 958, 1080, 
1081, 1326, 1327, 

1501,. 1502. h Apyrne 

A 0(2) A 2(2) 

B?(i) B8(7) B 9 (5> 

Ao(i 3) A2(i4) A3113). 
A5 (i6). A6(i) A 7( 1 ) 
A8(22), A9(i) Fo(8) 

F 1(1 ) F2(i9), F3(26)’ 

F 4 ( 4 ) F 5 ( 48 ). 


Mm cHHTaeM, hto ynasaHHaH saBHCHMocTb noAyHaexcH y Hac AocTaTOM- 
ho HaaeatHo. OHa HecKOAbKo OTAHHaercH ot toh, KOTopaa 6biAa onyGAHico- 
iu a ir a b oflHofi H3 HauiHX pa Got b BioAAeTeHHX AGaicry m awe koh OGcepBaTopHii 
[205], Ho 3T0 H nOHHTHO, T. K. B VKa3aHHOH paGoTe HOpMaAbHbie nOKa3aTe* 
ah ijBera npeacTaBAeHbi b iiaraefi cncTeMe, He npHBeaenHOH k HHTepnaijHO- 
HaAbHOH. KpOMe Toro, OHH 6bIAH OCHOBaHbl Ha MeHbUieM KOAHHeCTBe 3B63A 
h HMeAH 3HaneHHe Awnib aah npeABapHTeAbHbix pacieTOB, Kan 06 3tom h 
eooGnjaAocb b EioAAeTeHe. B nocACAyioujeM mu bmiioahhah noBTopnwe H3- 

MjepeH'HH H AOnOiAHKTeAbHBie OnpeAeAOHHH, 3HMHTeAbII'» yBCAHMHB KOiAIHHie'CT- 
BO .HCnOAb3ClBaHHbIX 3BC3A (c 78 AO 286) ,'H yTOHHIIB H AOBBAH AO KOiHUa BCC 
peAyKUHH. 

HopMaAbHyro SaBHCHMOCTb MbI npeACTaBAHeitf HepTeJKOM 34. CjpOH HOp- 

MaAbHiyKJ KpHByK), MbI OAHOB pSMeHHO HCnOAb30®aAH BCe" 3Be3A,bI KaK CAa- 

6bie, ran h npKHe. 3 to He motao bhccth b Hamy KpHByio cyujecTBeHHbix 
OIUhSoK, hGo AAH K3JKAOH -3Be3AW, B OTAeAbHOCTH, GbIAH COBepuieHbl BCe 
peAyKyHH. Bog6iii,€ we, CABAyeT npHSHiarrb, hto Ktpiflawe Hioip m a Ab.Hibi x ijBeTOB 
Ayqiue CTpCIHTb Ol'AeAbHO AAH 3BC3A pa3AHHHOrO GACCKa, Hl6o 3(fKpeKT B'QAH- 
HHHbl (ypaBHeHHe GAeCKa) MOWeT HecKOAbKo HGKa3HTb KapTHHy. <ZIhckh h» 
nepTewe 34 npHGAHaHreAbHo nponapijHOHiaAbHibi KOAmecilay sbcba, BomeA- 
hihx b BbiHHCACHHH cpeAHHx 3H3HeHHH. rionepeHHbie OTpe3KH yKa3WBaiOT 
pacCeHHHe OTAeAbHbIX 3HaHBHHH B pHAe MeCT, COOTBeTCTByKHgHX OTAeAbHbIM 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 


HccjieflOBaHHe H 36 HpaTejibHoro norjiomeHHH CBeTa 295 

cneKTpaAbHbiM noflKAaccaiM h, crraAo 6biTb, xapaKTepwayior ToiHocTb flaaaHofi 
SaBMCMMOC'TH . 

PacceaHiie Ha KpHBoii, npeflCTaBAeHHoe nonepenHbiMH 0Tpe3KaMH, icpan 
KOTopwx onpefleAHiOT npeaeAbi pacceniiHH, HeAb3a CHHTaTb 3HaMHTeAbHbiM. 
Boio6nie, pacoeamie nofloSno-ro po&a BeH36e»iHO m oho BcerAa 3aiMerao y 
ecex aiBTioipoB, bo bccx HCTOHHiHKax. Oho BWBWBaeTicH He T0Ab«O' oiniH6Ka.Mii 
b oinpeAeAenHHx noKasafeAeii i^nera, ho h ount6KaMH oneKTpaAbHiO'H KAacc.H- 
(pHKayHH. BMecTe c TeM, hmmot bahhhhc h (paKTopbi, Bbi3biBaiouiHe peaAb- 



HepTeHC 34 

Hoe paocieBiHHe; acjHpoKT a6coAK)THO« BeAHHHHbi h AP- EcTecTiieneH H poc'T 
pacceHHHH no Mepe nepexoAa k no3AHHM 3Be3AaM. 

CpeAHine qtkaowhhh aah m'A«Abirbix 3se3A pasAHHHbrx cneKTpoB no- 

AyneHbi CAeAyioigne: 

B8 ±0.07 Fo ±o.xo 

Ao • .06 F2 -ii 

A3 .07 F 3 .09 

A8 .09 F5 .io 

FIoCTpOeiHHyK) H'aMH aaiBHOHMOCTb MbI MOrAH CpaB(HIHTb 00 MHOFHMH on- 
peAeASHHHMH APyrHX aBTOpOB. ripiH 3TOM, OpaBHeHHe QCyiU,eCltBHMO KAK C KpH- 
BbfMH, n p*GA'C rao a aio ijthm h ofiinyro aaiBHCHMOCTb, TaK ih co 3B«3AaMn b ot- 
AeAbHblX o6AaCT'HX HAH OKOflTAeHHHX. 

OnpeAeAeHHH, c kotopmmh mm conocTaBHAH HaniH HopMaAbHbie noKa3a- 
TeAK rjiBexa. npiHHaAAeHiarr CsStpepry h Flo n n ep y [863 J, K in (J> e- 
py, BsHKepy h Bony [365, 600], K h h a h y h B96KOKy E599J, 
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1 296 rjiasa qeTBepiaa 

BeKepy [338], M op r aim y [706] ih maKoiHlaij Cwpcy [844,850,851]. 
riepBbie H3 nepeHHCAeHHbix pa6oT He oneHb tohhm h ycTapeAH. 3aTo pa6oTw, 
npHHaflAejKaijiHe nocAeflHeMy H3 nepeHHCAeHHbix aBTopoB, 3HaHHTeAbHO Ha- 
AeJKHee. SnaneHUH C h p c a HcnpaBAeHbi sa cneT ocBo6piKAeHHH ot ahc[)- 
<pepeHiiHaAbHbix 3<|)^)eKTOB TeMnepaTypbi Ha H36biTOK h Ha aTMOC(pep' 

JHyjO SKjCTHHKUHM. riO'OAesAHHM aBTOpOM HOpMaAbHaH 3aBHiCHMOCTb BbIM'H c- 
AeHa TeopeTHnecKH, y apyrHx AS© oHa BbiBeAeHa Ha ocHOBe AaHHbix 
Ha6AK>AeHHH. HaKOHeij, mw npcmeAH conocTa&AeHHe h c onpeAeAeHHH- 
MH B CKOIIAeHHH BoAOC BepOHHKH, npHHaAAe>KaiIJHMH MaAbMKHCTy 
[649] H npHBeAeHHbIMH K HHTepHa^OHaAbHOH CHCTeMe T pBMHAepOM 
j 969] , a TaiKHte h c AaHHbiMM Ctoh [924], othochujhimihch k 3B:e3A'aM or 
7 AO 10 3B. BeAHHHHbl B CKOIlAeHHHX FIaBBA, TnaA H FIcAeH. 

ripaBAa, coraacHe c nocAeAHHMH HeBa>KHoe, ho mw ckaohhw othccth 
3 T 0 T ICpaKT 3 a CHeT HCnOAb 3 yeMbIX C T O e M CpOTOBH 3 yaAbHbIX BeAHHHH, KO- 
Topbie AAH H 33 BaHHbIX CKOTIAeHHH He OHCIIb XOpoiUO OnpeAeAeHbl B HHTepHa- 
IJHOHaAbHOH CHICTeMe. 3 aTO t COIIOCTialBAeHIHH C ApyBHMW AiaHIHblMH AaiOT AO'- 
CTaTOHHO yAOB AeTBO p RTle Ab Hy to Kap’rHHy. 

B 3aKAK>HeHHe npHBeAeM He6oAbmyio Ta6AH^ XXXI co CBeAeHHeM 

OCHOBHbIX AaKHbIX, On,peA£AflK)II£HX HO piM a A b H y K) 3aBHCHMpCTb, 


Ta6AHija XXXI 


CneKTp 

CencpepT, KH<|>ep, 
Ilonnep. BaSKep, 
{863] Eok [600] 

Kuhsh, 

Es6kok 

1599) 

Eexep 

[336] 

| MopraH 
(7«>4] [70S] 

Cape 

[844] 

Cboak® 

n. n. n»- Hanm 
peHaro. SHaieHBfi 

[134] 

B8 

—0.33 

—0.11 



—0.29 

-0.29 —0.27 

A0 

—0.01 

—0.05 

—0.08 

-0.05 

—0.18 

—0.15 -0.08 

A5 


+0.04 

+0.05 

+0.07 

—0.01 

0.00 +0.08 

A8 



+0.14 


+0.07 

+ 0.07 +0.13 

F0 


+0.10 

+0.19 

+ 0.15 

+0.12 

+0.12 +0.22 

F3 



+0.29 


+0.23 

+0.19 +0.31 

F4 



+0.29 


+0.23 

+0.22 +0.32 


P aCXOJK A®H1H A C AaHIHbIMH C H p C a B TOH CH’eneHill, B KaKOH OHH Ha6AK>- 
AawTCH b AaHHofi rafiAHije, BnoAHe AonycTHMbi, ecAH HMeTb b BHAy cnoco6 
BbIBOAa 3TOH 3aBHCHMOCTH, npHMeHeHHblH C H p C O M. 

^[aHHbie B e k e p a HaH6oAee iioaxoaht k HaiuHM jcaobhhm, KaK b 
CM bicAe MeTOAa onpeAeAeHiia ijbctob, Tax h b othouichhh xapaKTepncTHK 
OBeTOBbix OHcreM, h b Ta&utge oEpaujaeT Ha ce6a BHHM.au we oneHib xopouiee 
coTAacne .MeJKAy co6oh 3«aHeHMH B e k e p a h naiunx. 

rip'H BblBOA© IHOpMaAbHOH KpHBOH SaBHCHMOCTH noKa3areAb UBera 

cneKTp, KorA,a 3tot bwboa ocHOBWBaeTca Ha onpeACAeHHax, rAe b KanecTBe 
peAyKyHOHHbIX 3Be3A CAyHSaT 3Be3AbI CeBepHOH nOAHpHOH nOCAeAOBaTeAbHO- 
CTH, Heo6xOAHMO CHHTaTbCH C TeM (paKTOM, HTO C3MH CTaHAapTHble 3Be3Abl 
CeBepHoro p«Aa pacnoAOHseHbi b o6AacTH, KOTopan He cBofioAHa ot bahhhhh 
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Hcaie^OBaiiHe H36HpaTejibHoro norjiomeHHH cBeTa 297 

norAOigeHHH 3 to nechtMa. aaMexHbm weAoiCTiaiTioK 3Be3# Ceaepiroii anoAjipiHB'S 
nocAeAOBiaT'eAbiiacTH, up e actab ah 10 nie h c.o6oh oahh H3 H-affie&OAee uaatoiwx h 
OCHOBHbIX pHflOB, CAyiKaUJHx LieAHM (pOTOMeTpiJMeCKHX peflyKI2KH. B CHAy 
STOtro Be'/iccTaTKa aeAaeit:' a sarpy aiBiiTeAbHWM i h ghoa b 30B a huc sseJA Ceseip- 
Horo paAa Aah nocrpoeHUA eraHAapTHOH aaBHCHMOCTH. /[cao ocAoiKHneTCH 
BflOiSaBOK eiH,e TEM O&C.T!.>£ireAbCrB0'M., HTO iHMSIOrCH CHCTIdMaTH-ISCKHe €MIh 6 - 

kih b cneiKTpaAbH'OH KAiaicicN(piK&ajU)HH aseaA Ce®epnoro pHAa, A'OxaAHiHHe ao 
oAHoro noAKAacca [598]. BnponeM, npoH3BeAeHHaH psKAaccHcpHKauHn 3bc3a 
B8 — A5 noKasaAa Heaiian hre a bHoc-Tb bah'Jihmh sthx oikh;6ok. 

Crporo roBopH, norAOU^eiiHe b o6AacTH CeBepnoii iioabphoh nocAeAo- 

BATCAbHOCTH AOAJKHO VHHTblBaTbCH, eCAH MbI XOTHM BOBCe H36eH£aTb CHCTe- 
MaTHBecKHx norpeuiHocTeS, o6ycAOBAeHHbix npw peAyKi^Hnx pa3AHHHeM AByx; 
OBH3MB.aidMbix Mu'-JK Ay co6oh, oSAacTefi. ,n» cyme„TBy Ka.Ao no Ab3 oaa t ! £>c a pe- 

1 Eipe 18 JieT tomj Ha3aA, npn HccjieflOBaHHH cnempoB h 3Be3A b CeBepHOM 
rajiaKTiiHCCKOM noAioce 5bi.no oiMaveno, hto b MecTax, otahahmx ot CeBepHoro no- 
/iioca MHpa, 3Be3/(bi A0 CHi-iee, bcm b odiiacTH CeBepHoro nojnoca [877], 3to HB.ne- 
HHe Hauuio noATBep>KAeHne h b Apyrux pa6oTax [840]. H3Be_cTHbie noAcneTbi X a 6 - 
6 ji a TaK>Ke o6napy>KHjiH agcPhuht Biiera.naKTHBecKHx TyMaHHocTeft b o6jiacTH Ce- 
BepHoro nojnoca. 3 to hhihao BbipaHteinie h b tom, hto 30Ha H36eraHHH b odjiacTH 
ohojio rajiaimHiecKOH AOAroTbi 90*> pacuinpaeTca ao 27 rpaflycoB no ceBepHoft rajian- 
THHecKoft nn-ipoTe. 3 to nocjiyjKHJio noBOAOM k nonbiTKaM opeHKH BejinaHHbi norAome- 
HHH H Aa>Ke paccTOfiHHH AO norjiomaiomero oGjiawa b HanpaBJieHHH na CeBepHbiit 
Hojiioc MHpa ([875] h ap.). BMecTe c TeM 6biA0 KOHCTarapoBaHo HaAHHHe h h 3 6 h- 
paiejibHoro norjiomei-iHa b tom Hte HanpaBJieHHH h 6biah CAejianw oneHKH Be- 
JTHBHHbi noKpacneiiHfl [841, 875, 876, 883, 527, 338], B KOHiie TpHAUarax toaob 
B onpoc o norAoineiinn b CeBepnoM noAioce CTa/t npeAMeTOM noApoSnbix HccAeAOBanuft 
h AHCKyceufi [911, 905, 732, 599}. Ywe b 1938 roAy MencAyHapoAHuft Actpohomh- 
HecKHft Coto3 npn3tiaA, bto 3Be3Abi CeBepHoro nojiapnoro pHAa HMeroT uBeroBOH hb- 
OblTO K, AOCTHraiOIAHH 0.10 3B. BCAHAHHbl B HHTepHapMOHcUIbHOH CHCTe.Me Ilians. J A. U. 
6, 1938, 1 50 1 J ). B copoKOBbix roAax nonBHAHCb paSorbi, npoaiiBUiHe ceeT 
wa 3tot Borpoc. 3 th pafioTbi npunaAAejHaT CTe66HHcy [908], C h p c y h 
ero KOAJieraM, onySjiHKOBanniHM KaTaAor BeAHHHH h pneTOB 3Be3A ceBepHee CKJioHe- 
hhh -f-80 0 ([855] h AP-). KaTaJior C h p c a np gacthb jthct co6oft 6o.nbinoft MaTepH- 
a/i, na ocnoBe KOToporo norjicmei-ine mojkct SwTb HccjieAOBano b oSmHpuoft nojinp- 
hoh «inanKe», xoth 3Be3AM otobo Ka’raJiora HeAocTaTOHHO cjia6w, a cneKTpajibnan 
KJiaccH(])HKaHHH a jib hhx ne hbahctch noAiioft. B ApyrHx pa6oTax C h p c a BToro 
nepHOAa [844, 850] 1 ahho onpeAe.neHHe cpeAnero H35biTKa HBeTa b IIoahphoM o 6- 
aacra nan cfiyiiKAHH paccTOHimn. CorAaciio bbiboabm aBTOpa, ao 400 napceKOB hcthh- 
Horo paccTOHHHfi, nseTOBofi nafibiTOK BoapacTaeT Ha 0.06 3b. BeAHHHuw Ha KaHtAoie 
100 napceKOB. Ha OTpe3Ke ot 450 ao 700 napceKOB oh HMeeT npn5AH3HTeAbHo no- 
CTOHHHoe 3Ha i i0HHe okojio 0.27 3B. BeAHHHHH. Ecah cAeAOBaTb 3aKony o6paTHOfi npo- 
nopHHOHaAbiiocTH nepBoft CTenenn aahhw boahm, oto 03HanaeT cJioTorpactiHBecKoe 
norAomeHHe b 1.3 3B. BeAHHHHbi. IIpaBAa, C h p,c caHTaer, BMecTe c TeM, norAO- 
H^eHHe AOBOAbHO OAHOpOAHbIM HH 6oAbUIOH nOBepXHOCTH B o 6A3CTH IlOAIOCa, HO, TeM 
ne MeHee, oh o6Hapy?KHBaeT pa3Hbie qBeTOBbie H36 htkh abh 3Be3A, pacnoAonceHHbix 
b pa3Hbix HanpaBAeHHHx. IIohth bo Bcex noAo6Hwx HCCAeAOBaHHnx copokobmx toaob 
aBTOpbl npHXOAHJIH K COTAaCHblM BHBQAaM O HaAHBHH 3aMeTHOrO npOCTpaHCTBeHHOrO 
noKpacHeHH h b oSAacra CeBepHoro noAioca. EAHHCTBeHHbiH me npoTHBopeaaiHHft pe- 
3yAbTaT, npHHaAAejKamiiH M a p t h h y [660], ouiHQoaeH b cbh3h c HrHopnpoBa- 
HHew ii m Bonpoca saBiicuMocTH HBexoB ot BeAHai-iHbi aah 3Be3A, noMemeHHbix b hsbo- 
cthom itaTaAore C h p c a, Ha Aai-"iM v KOToporo on ocHOBbiBaa cboc HccAeAOBanne. 
,(H.3 nocAeAHHx paSoT cm. Tarone [706]). 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 


DiaBa HeTBepiaa 


AyKijHOHHOH (popMyAOH, cocTOHUjefi H3 neTbipex hachob: HyAb-nyHKT,. 
6AecK, upeT, pa 3 HocTb kob^huhchtob norAonjeHHH (cm. T. A. KoMAa- 

HIBHAH [ 79 ]). 

riorAoiijeHHeM b CeBepHOM noAioce o6bHCHHeTCH tot (paKT, hto MHorHe 
aiBTop'bi HauiAH B KaneciiBe HopMaAbiiioro ujseTa sseaA A0 CTpHijaTeAbUbie Be- 
AHHHHbl. Kota a b 1915 roAy ycTaHaBAHHa aii nyAb-nfyHKT M©>KAyHapoAHOH 
(po T orpa(|)HHecKOH umaAb. [834], o 6 H36H P aTeAbHOM norAOijieHHH b CeBepHOM 
noAioce HHHero He 6wao h3bcctho. Ectcctbchho, nosTOMy, hto npnHHTwit 
HyAb-nyiHKT H.e OKa3aACH cooTBeitTByioiuHM 3Be?.AaM A0 b Tex o6AacTHX, 
Kioroipbie coaepuieHMo CBofioAHbi O'T bahhhhh norAO-iuennH. /(chct n h tc a b h o , 
AAH 3Be3A cpaBHeHHH AAH Spoca obiA noAyneH cpeAHHH noxasaTeAb Usem 
3Be3A AO paBHbiM —0.14 3B. BeAHHHHbi, npH 6a3HpoBaHHH onpeAeAeHHH 
Ha peAyKUHHX no 3 BC 3 AaM CeBepHorcj noAflpHoro pHAa- Mw HMeeM b BHAy 
pesyAbTarw pa6oT [779 h 856 ], KOTopwe othochtch k Han6oAee coBepuxeH- 
HbiM, a no cncTeMe bcahhhh — k HaH6oAee 6ah3khm k HHTepHaynoHaAbHOH 

cHCTeMe h3 MHoronHCAeHHbix OnpeAeAeHHH noAo6Horo poAa. no3AHee* 
CTe66HHC CO 061 IJHA O TOM, HTO AAH MHOTHX 3Be3A THna AO B pa3HbIX 
MecTax He6a noAynaeTCH yBeTOBofi noKa3aTeAb, paBHbiii — 0.16 3B. bcahhh- 
Hbl, B KHTepHayHOHaAbHOH HIKaAe. CorAaCHO AaHHbIM HOBefimeH peBHSHH 
[ 850 , 851 ], b KOTopon cooTHomeHHe noxa3aTeAb gBeTa — cneKTp HcnpaBAe- 
ho 3 a cneT acpcpeKTOB BToporo nopHAKa, noKaaareAb uBCTa 3&e3A Tinna A0 b 
floAioce, ocBo6oatAeHHbiS ot norAonjeHHH, paBeH 0.15 3B. 

BeAHHHHbl. 

BnoAHe ecTecTBeuHO, noaTOMy, hto mw noAynaeM b KanecTBe HopMaAb- 
noro ^eTa 3 Be 3 Abi THna A0 oTpnuaTeAbHyio BeAHHHHy nopHAKa oahoh fle- 

CHTOH 3B. BeAHHHHbl. 
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HccjieflOBauHe H36HpaTejibHoro nornomeHHH CBeTa 299- 

Bjmboa HopMaAbHbix yBeTOB aah n o 3 4 h h x 3Be34 ocHOBaH Ha Hera- 

THBiaX, O'TH'OiCHLUIHXCH K CKCUIAeHHflM T M&A H flcAiefi, a T3K>K€ K FI AO. HDaAHM, 
paCIIOAOJKeHHblM Ha 6oAbIUHx raAaKTHHecKHX IHHpOTax. B OCHOBHOM HCnOAb- 
30BaH tot Hie neraTHBHbiH MarepnaA, hto h npn BbiBOfle ijbctob paHHHx 
3BC34. Bcero H3MepeHo aah 3toh i^ah 6oAee 200 3Be34, OTHocnTeAbHo paB- 

HOMepno pacnpeAeAeHHbtx no OTAeAbHbiM cneKT paAbHbiM noAKAaccaM. Hop* 

MaAbnaa aaBMOHMocTb rroKaaaTCAb ijBCTa — cneia'p aah hobahihx ascaA npeA~ 
cxaBAeHa HepTemoM 35. IlyHKTHpuaH ahhhh othochtch k ruraHTaM, cnAorn- 
naa Hie — k KapAHKaM. 

Ha btom nep-reHie, TaKHie xax h Ha npeAbiAyu£eM, nonepenHbie oTpe3KH 
xapaKTepH3yK>T pacceHHHe. CpeAHHe otxaohchhh aah OTAeAbHbix 3Be3A pa3- 


AHHHbIX HOAKAaCCOB HMdOT 

cAeAyiouiHe 

3HaneHHH: 


dG 2 

±0.09 

gG2 

±0.09 

dG 6 

.13 

gG 8 

.12 

dKO 

.10 

gK2 

-12 


Ecah conocTaBHTb 3HaHCHHH noxa3aTeAeH yBeTa, cuarbie c xpHBbix noc- 
AeAHero HepTCHia, c inaHSoiAee co b p o.vrc h htjimih AaHHWMH (no Cmpc v), to 
MOH iHO y6eAHTbCH b xopomeM corAacHH pe3yAbTaT0B (TaoAHga XXXII). 


Ta6AH H a XXXII 


CneKTp 

Cape 

Cboakh 

n. n. iia- 

peHaro 

HauiH 3Ha- 
neMHH 

dGO 

0.46 

±0.38 

0.55 

dG5 

0.70 

±0.64 

0.72 

dKO 

0.98 

±0.87 

0.97 

gGO 

0.67 

±0.58 

0.75 

gG5 

0.87 

±0.76 

0.95 

g K0 

1.19 

±1.02 

1.11 

gK5 

1.40 

±1.42 

1.3 


§ 5 . CpeAHHe paccyoHHHH a« OTAeAbHbix rpynn 3se3A h hx HcnpaBAeHHe 3a 

r/orAoijjeHHe 

HapHAy c BbiBOAOM H36 wtkob ijBeTa aah OTAeAbHbix rpynn 3Be3A He- 
o6xoahmo BbiHHCAHTb h cpeAHHe, t. e. OTHocHUjHecH k OTAeAbHbiM rpynnaM, 
paCCTOHHHH. Opn 9TOM, nOCAeAHHe AOAHiHbl 6bITb H C T H H H bl M H, T. e. 
ocBo6oH<AeHHbiMH ot norAcuyeHHH. Anuib conocTaBAeHHeM H36wtkob ijBeTa c 
HCTHHHbIMH paCCTOHHHHMH CMOHieM MbI HCCAeAOBaTb AeHCTBHTeAbHOC 
pacnpeAeAenwe HsSiipaTeAbHO norAomaiompro ueiyecTBa b n pocTp a hc tb€ . 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 


. 300 FjiaBa qeTBepiaa 

HcXOAHbIMH AaHHbIMH /[AH BbIHHCAeHHH paCCTOHHHH MbI MOJKeM CHH" 

• TaTb cpe/[HHe BHAHMbie <{)OTO t rpa(f>HHecKHe 3Be3flHbie BeAHHHHbi h cpeflHHe 
a6coAK)THbie <|)OTorpa<J)H*iecKHe BeAHMHHW cooTBeTCTByioiiiHX 3Be3/[Hbix rpynn. 
Tor/[a, /[AH BMHWCAeHMH paCCTOH'HIHH HOCAy/KHT H3BeOTHaH (J)O.p'MyAa : 

m — M = 5]g r — 5 (12) 

B TaKoM BH/[e 3 xa (popMyAa He yHHTbiBaeT bahhhhh nor aobjchhh CBeTa. 
3tot nocAeAHHii Bonpoc Mbi paccMOTpHM HH>Ke. Tenepb me 3aMeTHM, hto 
npn pacaeTe paccTOHHHH no 3 toh hah aHaAOTHHHbiM (popMyAaM, /[ah w mw 
6epeM Te 3HaneHHH, Koropwe hbahiotch apryMemraMH b HauiHx Ta6AHU,ax 
cpe/[HHX h36mtkob ijBeTa hah cpeAHHX noKasaTeAefi ijeeTa (cIm. Bbime b 
§ 2). Hto KacaercH a6coAioTHbix BeAHHHH M, to npHMeM aah hhx ycTaHOB- 
ACIHTOblie SHaneHiMH, OTHOCH].U;HeC» K 'TOM CneKTpaAbirblM nOAKAaCjcalM, KOTOpbie 
onpeAeAHK)TCH BTOpbiMH apryMeHTaMH b Tex Hie Ta6AHu,ax cpeAHHx noKa3a- 
TeAefi lib era, t. «. — cneKTpaMM. B n alien ax MaiHBepoiHTHeHiirHx sHiaraeHiHH a6- 
COAIOTHblX BeAHHHH Mbi 06 paiH,aAHCb K pa3HbIM HCTOHHHKaM [600, 365, 338, 
374, 376 H AP-] H OCTaHcfeHAHCb H3 AailHblX II. H. II a. p € H al r O' [134|, 

CHHTaH HX HanOOAee COBpeMeHHbIMH, HaAeiKHbIMH H B . 6oAbUIHHCTBe CAy- 
HaeB — yaHTbiBaioiijHMH norAoujeHHe CBeTa. 

IlpHMeHeHHble HAMH 3HaHeHHH a6cOAK)THbIX CpOTOrpaipHHeCKHX 3Be3A- 
HblX BeAHHHH, OTHOCHIIJHeCH K pa3AHHHbIM nOAKAaccaM, CBeA^Hbl B Ta6AH- 

uy XXXIII. 


Ta6AHija XXXIII 


CneKTp 

M 

CneKTp 

fi 

KSpA- 

H 

THT. 

B3 

—2.8 

F 8 

4.5 

' 0.9 

B8 

—0.8 

Gi 

5.0 

1.0 

Al 

4-0.7 

G4 

5.5 

1.2 

A4 

1.8 

G7 

6.1 

1.3 

A8 

2.7 

Kl 

7.1 

1.4 

FI 

3.3 

K4 

8,0 

1.4 

F4 

3.8 

K8 

9.2 

1.4 


npHHHM3H 3TH 3HaneHHH a6cOAK)THbIX BeAHHHH, Mbi BbIHHCAHAH BHAH- 
Mbie paccTOHHHH, COOTBeTCTByiOIIJHe B3HTbIM H3MH rpynnaM 3Be3A. Ohh npn- 
BeAeHbi b Ta6AHijax XXXIV h XXXV b bhac MOAyAen paccTOHHHH, a TaK- 
me h b napceKax. 

/[ah n03AHHX 3BC3A paCCTC'HHHH 6yAyT, eCTeCTBSHHO, MCrl'b 111.6, e;AH He 
I’OBOpHTb O BHAHMO CAa6bIX THraHTaX, KOTOpblM COOTBCTCTByiOT 60 Ab- 
LIHHe paccTOHHHH, 
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TafiAtnja XXXIV 


j B3 

B8 

A1 

A4 

AS j 
t 

10.35 

13-os 

11.05 

9-55 

8.45 

7-55 

4075 

1020 

815 

4QO 

335 

10.90 

13.70 

11.70 

10.30 

9.10 

8.20 

5495 

2190 

1095 

660 

435 

11.65 

14-45 

13 45 

10.9s 

9-85 

8.95 

7760 

3090 

1550 

9 l s 

615 

12.40 

IS. 20 

13.20 

II.70 

10.60 

9.70 

10960 

4365 

2190 

1320 

870 

13.00 

15.80 

13*80 

1 3. JO 

11.20 

10.30 


14445 

57S5 

3885 

1740 

1150 


Ta6Anpa XXXV 



F8 

G1 


K 

r 

K 

r 



K | 

r 

4 -i 5 

8.95 

68 

615 

4.80 

9.60 

9 i 

830 

5-55 

io -35 

130 

1175 

6.30 

II. 10. 

180 

1660. 

6.90 

ix 70 

240 

2190 


10.25 

3.15 

885 

3.35 

8.85 

1. OS 

8.85 

43 

59° 

28 

590 

l6 

59° 

10.90 

3.80 

9-5» 

2.90 

9-50 

x.70 

9-SO 

57 

795 

38 

795 

22 

795 

11.6s 

4 55 

10.25 

3-65 

10.35 

2.45 

10.25 

81 

1120 

54 

1120 

31 

1120 

12.40 

5-3° 

1 1.00 

4.40 

1 1. 00 

3.20 

11.00 

115 

1585 

76 

1585 

44 

158s 

1300 

5 90 

11.60 

5.00 

IX.60 

3 80 

11.60 


150 

2090 

IOO 

2090 

57 

2090 


Ho BbmHCACHHbie TftKHM 06pa30M paCCTOHHHH HBAHIOTCH HCKatfieHHblMH 
norAOigeHHeM CBeTa. Heo6xoflHMo peflyyiipoBaTb hx, ocBo6o2K4aa ot aToro 
nocAeAHero bahjihhh. 
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FjiaBa HeraepiaH 


PeAyKyHH paccTOHHHH 3 a caeT ocBo6o>KAeHHfl ot norAOiyeHHH bo3mojk- 
Ha Ha ocHOBe cooTHomeHHn MeiKAy hcthhhmm h HcxaiKeHHbiM paccTOHHHH- 
mh, npeACTaBAfleMoro (popMyAofi: 


lgf = lg/- 


ar 

5000 


(13) 


3AeCb r ecTb HCTHHHoe paccTOHHHe ao 3Be3Abi, - ' — bhahmoc, t. e. 
‘HCKaJKeHHoe norAoiyeHHeM; a ecTb BeAHHHiia o6iyero norAoujeHHH cBeTa Ha 
oahh KHAonapceK, OTHOCHiyaaca k AaHHbiM AyaaM. 

ypaBHeHHe (13), 6yAyHn TpaHcyeHAeHTHbiM othochtcabho r, pemaeTCH 
nyTeM nocAeAOBaTeAbHbix npH6AH>KeHHH. 3HaneHHH aah r' aoaikhm 6biTb 
B3HTbi H3 Ta6AHy XXXIV h XXX V, a aah a OepeTcn HeKOTopoe cpeAHee 
aHaneKHe looscfi cJih u h enra o6iiiero norAOiineHHH. 

0aH 3K0, MbI BHAeAH B nepBOH HaCTH AaHHOM pa6oTbI, CKOAb HeHaAeHiHO 
npHMeHeHHe OAHoro cpejHero sHaaeHHH KoatjxpHgHeHTa norAoiyeHHH 
Aab pa3Hbix HanpaBAeHHfi. B OTAeAbHbix HanpaBAeHHHx norAonjeHHe MomeT 
na caMOM acac b TpH paisa ih fioAee npeuocxoAHTb SHaHOHiHe cpeAHero noacji- 
CjJH^HeHTa. Hto6m yAAAIHTb HpOH3BOA, iHAH, HO KpaHHefi Mepe, yMCHblUHTb 
BbiTeKaroujHe H3 Hero norpeuiHocTH, Ayarne 6paTb, nomaAyH, aah pasHbix 
HanpaBAeHHH pa3Hbie shahch h>i ko 3 cjHp m y hc Hra cooTBeTCTByiomHe onpeAe- 

achhhm norAoiyeHHH b AaHHbix HanpaBAeHHax. TaKHM nyTeM mm Ayniue 
npH6AH3HMCH K AeHCTBHTeAbHO HCTHHHbIM pacCTOHHHHM. 06bIHHO, npH nOAb' 

.soBaHHH ({)opMyAOH (13), 3HaHenHB a ne AH(J)$epeHyHpyioT. Mm Tanase He 
ah cfKpe pei r yiHpo®a a h ero no oTAeAb-HbiM HanpaBAeHHHM irpn np eA® apHre a b«io h 
o6pa6oTKe Harnero MaxepHaAa [205], Me>KAy Te M , npn pasHocTH b KoacfHfm- 
yHenTax, HanpHMep b 2 pa3a ( 1 3B- BeAHHHHa b oahom CAynae h 2 3b. bcah- 
HH'Hbl B Apyro-M), paSHOCTb p e A y U Up O B a HH bl X paOOTOHKHH AAH BHAHMOro, 

i. e. HCKaateHHora paocToHHiHB, paBHoro 2000 napceKcls, AocraraeT 150 nap- 
ceKOB. Pa3AHHHH me b norAomeHHHx BCTpevaioTOH SHawreAbHO OoAbmne. 


ripn npuMeHeHHH tpopMyAbi (13) He TOAbKo ijeAecoo6pa3HO noAb3o- 
BaTbCH pa3AHHHbIMH 3HaHeHHHMH & AAB pa3AHHHMX HanpaBAeHHH, HO H He- 
o 6 xoahmo TaKJKe ynuTbiBaTb raAaKTHHecKyio uinpoTy Aannoro HanpaBAeHHH 
b CMbiCAe oarpeAeAeHiHH toh rpa|HHybi Ha nyra Ayna, no-cAe KOThpdH OTpesoK 


nyTH MOIKHO CHHTaTb OTHOCHTeAbHO CB060AHMM OT norAOIIjeHHH HAH HAXOAH" 
ihhmch bus «norAouiaioiiiero caoh». IlpaBAa, TaKHe p aecyjKA ch h b o3HaHa.ior, 
hto Mbi AonycKaeM pacnpocTpaHeHHe raAaKTiniecKoro norAoiyaioiyero neiye- 
CTBa b BHAe pesKo oHepHCHHoro BKBaropHaAbiroro caoh. Ho mm yKaabiaaAH 
yaie Ha HecocTOHTeAbHocTb noAo6Horo AonyigenHu. Oahako, npn cpeAHHx 
oyeHKax TeM He Meuee hphxoahtch noAbaoBaTbCH takhmh noHOTtHHiMiH « npeA- 
cTauAeHHHMH, sa HeHMeHHCM- 6oAee tohbmx. KpoMe toto, B€Ab HiapacraiHHe 
HAM, iiaoCopoT, oTcyrcxBHe HapacraHiiB UBCTOBoro HsObiTKa, no Mepe y B eAH- 
hchhh paccTOBHHB, AaeT ham B 03M0*H0CTb KOHTpOAHpoBaTb Hauie npeA- 
■CTaBAeiiiHe o «rpa,HMye oaoh» b A 3 Mhom HanpaBAeHHH. C Aipyrofi CTopo»bi, 
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o6m,ee norAonjeuHe b AanMOM nanpaBAeHHH mo?kho BMHHCAHTb, noAbsyacb m%Jk 

■ipaKTopOM nepexoAa ot H36biTKa ijBeTa k oGnjeMy norAonpeHHio . 

8tot (paKTop me MomeT 6biTb bbihhcach H 3 3HaHeHHn Tex «ahh boah, k 

KO'TOpblM 3 (p [|>eKTH BiHO O'TIHOCKTCH AMmbie OIIpefleAeHlHa. TWa peayKU,HK) 
paCCTOflHHH M05KHO np0H3B0flHTb IienOCpeflCTBeHHO no (popMyAe. 

l g r — 0.2 (m — M-^y MU)-f-3 • (15) . 

npaBfla, ocTaeTCH neKOTopaa HeyBepfiriHocTb b OTHomeunn ananeunfi Y> 

KQTOipoe, aO'-riepisMx, mcwkct mohht&cji b pasAHnnwx ,raAaKTHM&CK«x Hanpaa- ||«! 

AemiHx, a, Bo-nropux, KaK H3BecTHo, ne yuHTbinaeT HenTpaAbHOn cocTaBAH- 
loinefi liorAoiiic: in m, CAeflo«a;TeAbH>o, oTHomeiiMe 7HIJ aaer Airnib hh>khhh 
npe/teA oGnjero norAouiciiHH. Ho, tcm He Menee, noAbsosaHHe (popMyAOH (15) 

BBAfleTCH, HOJKaAyfi, oflHHM H3 nan6oAee HaAe>KHbix cpeACTB BbiMHCAeerm 

McnpaBAeHiiwx a a riorAonjenne paccTOHiiHH. 

Mbi H36piaiAM HMeriHO 9 tot nyTb, a, aa am’teMHe Y npHHHAH BeAKHHHy 
5.2. Mbi HCXOA.HAH H3 TOTO, HTO, BO-nepBbIX, H36bITKH UBCTa 6paAHCb B CH- 
cTeMe, 6 ah3i<oh k Hi-iTepnaimonaAbHon (no peAyunpoBaHHbiM noKa3aTCABM 

unera, saKAiOHemObUM u riyOAiiKyeMOM b macTOHiflefi paGoae Kaira.Aore, H Bbi- Hg ■ 

BeACHHOH HtaiMH TI CipiM a A b HOW aaBMCHMOiCTH MCJKAy Cn©KTp,a.MM !H UBeTaMH 
3Be3fl). Bo-BTOpbIX, Mbi yHAH HeH36ejKHOB BAHJIHHe HeHTpaAbHOH COCTaBAH 

ioui.eii norAouioHiifi n necKOAbKO saisbicnAH cpeAH.ee «'Hin epuayHowaAb- Hujj ; 1 

,-.-oe» — MHCAeKHoe snaneHiie Y - 

HauiMM paGoMMM -raCAHyaM cpcAimx noKaaaTeAefi ij®eTa (ne rryGAHKye- 
MbiM b HacTOfliuen paGore) cooTBCTCTByioT 105 sHaneHHH paccTOBHHH. H3 
H:HX 35 O'THOCHTCH K paHHMM 3:Be3A?IM, CTpyiOTHpOBaHUMM IlO CCMH CHeKT- 
pa AblHblM HHTCpmaAaM H riHTH HHTepBaAaM BHAHMbIX I3B. BeAHHHH ( Ta(6AH- 

oa XXXIV) ii 70 — k KapAHK.aiM n ruraiiTaM, orpynnHpoBaHHiWM no OTASAb- , 

HOCTH, TaioKC no ’CvMH cneKTpaAbiibiM i-urrep b a a am h nain HHTep.ija.AaM Gaccka “ ){t , 

(ra.6AinJ,a XXXV). OAHia.KO, nocAe ncnp ab acjhih r paccTORHMK aa narAomcHne, 
ohh, <'ct« •ii.ieiino, upiiiniMaioT caMbie pa3.AHM.Hbie aiia-K-HHK. saBHCHigiie cine or 
BeAHMMHbl H36brn<a IJHCTa B AaHHOM HanpaBACHHH. 

§ 6. CpeflHHC HaSblTKH IJIieTa 3CC3A AAH OTACAbHbEX KCTHHHblX paCCTOHHHH 

Hmch HOipMaiAbHyio 3aBMC.MM0CTb HOKasaTCAJi UBCTa ot crieKT.paAbH0.ro . 

KAacca h cpeAHwe rpyinnocwe iioK;uuneAii uBera sbcsa, AerKO BbiMucAHTb . 

cpeAHHe hsGwtkm ijeera u conocTauHTb hx c HCTHHHbiMii paaaTO.5nmH.M1H, 

.BbiMHCAeHHe KOTopw x onHcaHo b npeAbiAyiiLeM naparpatpe. 9th Aaimwe cse- I 

ASHbl .B IIH?KeCAeAyiOHIjH& Ta6AHIJbI XXXVI, KOTOpbie nocT.po.eHbi CAeflyiO- Hb 

ihmm 0i6pa30!M. ApryMeHTaMH CAyrnaT Hcnpa.BAeHHbie sa norAoi.neH.ne paccTO- 1 ’* 

hhhh, Bbipanreinibie b napceKax. /Iah Ka>KAOH ITlAoijgaAH AaHbi Tpn pnaa 
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1 304- TjiaBa aeTBepTaa 

(cTOA6lja) 3Ha°teHHH gBeTOBblX H36bITKOB. riepBblH H3 HHX OTHOCHTCH K 
3Be3AaM Tima ot B0 ao F5, BXAioHHTeAbHo. Bropoii a fperafi — k riiraH- 

TaM H KapAHKaM, COOTBeTCTBeHHO, OT F0 AO K5. n P H 3T0M B 9TH ABa 

nocAeAHiHX pjiAa bxoaht xax Te 3 Be 3 Abi, xoaopbie MMeiOT noApa 3 A® Aeii h c. no 
CSeTHMOCTHM (no BCO), Tax H Te, XOTOpble MbI CyMeAH nOApaSACAHTb yc- 
aobho no np» 3 Haxy gbena. OnbiT|Hoe nocTpoemne KpHBbix tnoxapaAo, hto bn- 
AeAHTb 3 th abc rpynnw 3 Be 3 A h npeACTaiBAXTb nx H 3 [ 6 biTXH goerra paaAeAb- 

HO HeT HeofixOAHMOCTH; 3 Be 3 AbI, # HMeKHlJHe o 6 o 3 HaneHHH (ho, S pHAe CAy- 

naeB WcnpialBAieHiHibie hbmh), h 3Be3Abi, OTHec®H>Hbie HaiMH x npynnaM ntranirroe 
H KapAHKOB, AOBOAbHO XOpOUIO npeACTaBAXIOTCH o6lgHMH KpHBbIMH. Bee 
riAoii!,aAH HMeioT paambie h caMocroxTeAbHbie pk/nw 3HaneHHH paCcTOHHHH. 
B XaiXAOM OTAieAbHOM CAynae OHM ofiyCAOBAHBaAHCb KDAiHMeCTlBOM 3B©3A, H.a- 
HgoAee xapaxTepHbiMH MecraMH (nepeAOMaMH) h t. n. 

T oiHjHiocTb nocTpoeHHbix Ta6Anu onpe Ae a xotch we TOAbxo oahoh tohho- 
CTbio onpeAeAeHHx noxa3aTeAeii gBCTa. ripHEACKaa x paccMOTpeHHK) ijeAbiH 
pxA Apyrnx ashhmx, xax to: a6c.OAiOTHbie BeAHMHHbi, cnexTpw h t. a-, mm 
HaKOnAXCM OU1HOKH, KOTOpwe Bee BMeCTe 06 yCA 0 BAHBai 0 T TOMHOCTb nOTAO- 
Ig e H H H. 

PaccMOTpHM npe>KAe Bcero ouih6kh, npucyigne cnex-rpaAbHOH xAaccn- 
(jiHicanHH. CocTaHAHH HcxO'AHbie TaiGAMiiiii aah iBbiHHCAeHKH cp©AHMx noxaaa- 
TeAefi gBCTa, mm rpynnHpoBaAH 3Be3Abi b OTAeAbHbie rpynnbi cnexTpaAbHbix 
noAXAaccoB. hhx mm ycTaHaBAHBaAH c p e a h u e 3HaneHHH cnexTpaAb- 

hqto rroAXAaoica:. Flo 3 tmm ©peAHHM ainanaiiiHfiM \ b binnc ajiia h h paiCCTO'XHHa, 
6epa a6coAJOTHMe BeAHMHHbi COOTBeTCTBeHHO hm. CAeAOBaTeAbHO, rpynnHpo- 
BaiiHe sbcsa pa3AHHHbix cnexTpaAbHbix noAXAaiccoB b c p e a h h e noAXAac- 
Cbl yjxe BHOCHT CBOH nOTpeiUHOCTH. HMea B BHAy, HTO 3Be3AbI ’06beAHHHAHCb 
b npeAeAax Asyx-Tpex noAXAaccoB, mm mojkcm CHHTaTb, hto motah bo 3HH- 
xaTb ouih6xh a6coAK>THbix bcahhhh b npeAeAax ot 0-3 ao 0.8 BeAHMHHbi aah 
paMa.'MX h no3AHiHX 3B63A TAaiwiOH nocACAocaTCAbHOCTH. 3 th oiu)h6xh motah 
6biTb SoAbuiHMH, ecAH 6bi mm He o6paTHAH BHHMaHHH Ha H>a>i6oAee IjeAeCO- 
o6pa3Hoe rpynnHpoBaHHe 3Be3A no cnexrpaAbHbiM noAKAaccaM, o MeM cAeAa- 
hm 3aMenaHHH b HanaAe abhhoh TAaBbi. 

H©, HapXAy c 3THM, HeHsfieJKHbl H OUIhSkH CaMOH 'CneXTpaAbHOH XAaCCH- 
(pHxaijHH, Mere TaKJxe neAbsa HrHopnpoBaTb. 3 th oiuh6kh oco6eHHo 3aMeT- 
hm b KAaccmpHxauHH, ocHOBaHHon Ha cnexTpax MaAoii AHcnepcnn, xax sto 
HM eeT MecTo, b MacTHOcm, aah c-Aynaa HcnoAb30BaHHoro HaMH BepreAopc})- 
exoro CnexTpaAbHoro KaTaAora. 3 to o6cTOHTeAbCTBO ycyry6AaeTca TeM, hto> 
paA HOBbix HOCAeAO'BaHHH noxasaA, mto noHilii Bee >cy me ctb y io up e KAaccn- 
cfnixagHH noAB«p?KeHbi omwGxaiM, xoTopbie 3aBHcaT ot 6Aecxa jyieaA- 3 ^thm 
ouiHSxaM noABepjxeHbi Bee KAaccbi, ho ohh pa3AHMHbi aah pa3Hbix noA.XAac- 
coe. Ohm m«h bine ' aah paHHMX A n aa» ruraHTOB Tuna K. ^a a npoiMejxy- 

TOMHblX KA3CC0B OHH MOTVT AOCTHraTb H Tpex noAXAaccoB,, B to BpeMa, xax 
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RAX KpafiHHx OHH He- npeBocxoflHT oflHoro noflKAacca h npeHMyujecTBeHHo 
ocxatoxcH paBHWMH 0.5 noAKAacca. 

Pa3 ^ eeTCfI - .a** OTfleAbHbix KaTaAoroB M ory T 6biT b euje cHcxeMaTHMe- 
3HaiIHTeAbH0 0TAHlIaIoi a«e HX OT npHwyteHHHB 3Aecb xapaxxe- 

Ecah HcxoflHTb H3 anaAHaa AaHHbix, npuBefleHHbix b bboahmx nacTAX 
4Byx tomob KaTaAora ECO, to Ha fl o cHHTaxbc* c naAHHHCM b hocacahhx 
OIHH 60K cneKTpaAbHOH KAaccHtpHKayHH OT OAHoro AO OAHOTO H Tpex HeTBeo 

Ten nqAKAacca [832, 833, 849, 850, 851, 729 H flp .]. P ‘ P ‘ 

4aAee, HMeexca AHcnepcna b B Bexax aaa saesA AaHHora cneKxpaAbHo- 
ro KAacca h, CAeAOBaTeAbHo, HopMaAbHbie noKa3aTeAH nseTa t 3 k>kp fa™, 
c —Ppc* OUIw6KOH. no [850], *„ eP C„» e „ M JTZZZ b T£ 

L-TZ PaBHa ± ° v 3B ' B6AH ™ 1 - Aah no3 ™ K ona erne 6oAb- 
Ao 0.1 BeAHHHHbi. Y H ac AHcnepcHH HopMaAbHbix rjBexoB B e p e a h e jvi 
OKoao 0. I 3B. BeAHHHHbi. 

3HaH«HHH aticOANTHUX BeAHHHH, BBOAMMbie | B HaiHH BblBHC ACHH Hi pa C - 
CIOHHHH, BH0CHT CO CBOefi CTOpoHb, CBOH HOrpeiOHOCTH, np H H3AHHHH peaAb- 

rSL" 8 ’ KOTOpyi ° B0 BCflK0M CAytiae HeAb3 * c ™ Tb MeHbmefi °- 5 

aoBa!™/ ™ T T 3a6bmaTb H ° T ° M ' l ‘ T ° $0PMyAbi, HcnoAb- 

3o B a HHO H H aMH a ah peAyK B HH noKasareAefi uaera 3 B e 3 A k HHTepHauHOHaAb- 
HOH CHCTeMe, TaKxje onpeAeAeHb, c H3Be C THb,MH norpemnocTaMH. 

itan.*" ° 6pa30M > M0JKeT co3Aa T bCH BnenaTAeuHe, ht 0 bwhhcachhh h 3 - 

° 6peMCHeHM MHorHM « 11 Pa3H006pa 3 - 
mh, mto pesyAbTaTbi H e Moryx BHymaTb AOBepna. 9x 0 AeficT- 

2" »r n —™~ izrjzz?™ 

zizzr m cpem “ m ' "p» ,o,iz 

T3KHMH «... KOTOpble MOrAH 6,„ voe.o.uu™ 

“Z"dZZ" 6 “ "" " OTAO ' BeH "« «■* 3H,ue„„», KOTopwe MOrAH 6 m otah-' 
ch OAHO OT Apyroro b t P h, niiTb u 6oAee pa 3 . 

Ho, n P H HcnoAb30Ba„H„ MaccoBbix onpeAeAeHHH, B ce paccMoxpeH- 
Hbie norpeuiHocTH AencT B yio T b pa 3 Hbi e CTopoHbi h cpeAHHe sHaneuM* norAo- 
*>«„» HOAyHaiOTcu c HecpaBHeHHo 6 oa M cS ,o,»ocmo 

KoAUHecTBo „p,. S AeKa«„K „, M „ „ hccaoaob.huk, „6„paTe.,B- 

»oro norAo.se,, „u „ TaA.KTHKe, HaMHOrp npeaocKOJH, To, KOTOpble ,cT PCT a. 

B CT.PMK „A« HCCA, 4 0.,„„»K nOJo6„OrO P OJa. 

20. Ekwiji. A6acT. acTpocf). o6c., Ns 12 
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rjiaBa aetBepTan 


Tai6AiHijai XXXVI 


UK 1 
65 nc 
95 
140 

225 0.03 
245 

280 05 

300 

335 11 

395 09 

445 11 

475 16 

530 

555 19 

610 16 
725 

750 27 

815 27 

890 
1000 
1045 
1075 
1125 


nK 2 

90 nc 
140 
180 

235 0. 
280 
310 
365 
380 
410 
445 
460 
500 
550 
595 
620 
■ 750 
790 
815 
830 
880 
975 
1185 
1785 


10 

17 

22 

24 

23 0.29 
29 


30 

39 39 

35 32 

34 


nx 3 

).G7 60 nc 

06 80 

08 105 

05 135 0.15 

09 150 22 

09 175 

1 1 205 20 

240 

• 250 21 

j 265 24 

| 275 28 

j 285 

300 27 

j 320 31 

j 340 0.31 
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3to cKa3biBaeTCH h npaKTHnecKH np« aHaAH3e nocrpoeHHbix KpHBbix 
IJBeTOBblX H36bITKOB H CpaBHeHHH HX C flaHHbIMH flpyrHX aBTOpOB. CpeflHIOIO 
-t)IUH6Ky }Ke 3THX KpHBbIX CAeflyeT CHHTaTb, B o6ujeM, 6AH3KOH k dr 0.1 3B. 
BeAHHHHbl. 


§ 7. IlorAOiijeHHe cneTa b iihth IlAOiijaflax KairrefiHa JV 2 JV 2 8, 9, 19, 24 h 40, 

pacnoAoaceiiHbix b raxaRTHaecKoft nAOCKOCTH. 

HccACAyeM, npe/Kfle Bcero, H36HpaTeAbHOe norAOUjeniHe b riAonxaAHx Kan- 
TeHHa, pacnoAOJKeHHbix b raAaKTHHecKOH nAOCKOCTH. 3a TaKOBbie MoryT 6biTb 
npHHHTbi nK 8, 9, 19. 24 h 40, t. e. — flAOigaAH, oTHacemibie k rpyinne I. Hx 
raAaKTHHecKHe mi-ipoTbi hc npeuocxo/iiir 3 rpa^ycoB no a6coAK>TH©H BeAnnnne 
(cm. Ta6AHyy IV). riepeHHCAeHHbie IlAoiunAH ' MoryT xapaKTepH30BaTb norAo- 
meHHe b caMon raAaKTHuocKOH nAOCKOCTH. 

/[aH«bie rafiAHijbi XXXVI npeAbiayiue.ro iiaparpacpa mm ncnoAbsyeM aah 
nocTpoeHHH HiHHiecAeay io ijihx rpacpHKoe, npe actais a h io lu hx co6oh bab hch m oe Tb 
H36biTKa ^aeTa ot ncnpaB ACHHoro paccTOHiHi-ia. Ha uepTemax 36 — 40, Taxme 
Kan n Ha Bcex 110406 hmx uepTe>Kax, othochuihxch k Apyrniw I1K (uepTeain 41 — 
78), uepubie Kpy>KOHKH cooTiBeTCTByror paHHHM 3Be3AaM (nepBOMy cTOA6yy Ta6- 
AHybi XXXVI), CBeTAbie Kpy>Ki<n — rnranTa.M, B3HTbiiM H3 BToporo CTOA6ua 
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Ta^AHIJfal, H KpeOTHKH KapAHKaM (TpeTHH CTOA6eiJ TafiAHJJbl XXXVI). y,H<p- 

pbl npH 3HaHKaX 03HaHaK)T COOTBeTCTByiOUJHe KOAHHeCTBa 3BC3A- H 36 MTKM IIBe- 
Ta BblpaJKeHbl B 3B. BeAHHHHax (oCb OpflHHaT); paCCTOHHHH JKe (ocb a 6 ci£HCc)> 
b napceKax. 3HaneHHe TpeyroAbHHKOB mm iiohchhm hhjkc, b § 13. 

IJK 8 (a = l*00 m , 5= -f-60°10; 1 = 92°, b = — 2°). riAoigaAb pacno- 
AOjKeHa b co3Be3^HH KaccHoneH. B aTAace Pocca [778] oma HaxoflHTca Ha 
Kapre Ns 20. 

HccAeAyeMaa I1K pacnoAOHceHa b ciBerAOM ynacTKe MAenHoro FlyTH, c 
6oAbuiHM bhahmmm CKonAeHHeM 3Be3 A, ho nepe3 Hee npoxoflHT xopomo Bbipa- 



u 100 ' 500 1000 1500 2000 P 


Hepieno 36 

HteHHaa y3Kaa TdMHaa 6opo3AKa.. SHavHTCAbHoe koahhcctbo 3Be3fl, aa» koto- 
pbix BbIHHCAeHbl H36bITKH IJBeTa, npoeKTHpyeTCfl Ha TeMHyiO 6opo3&Ky. 

H36HpaTeAbHoe norAonjeHne BbipaacaeTCH b€ahhhhoh 0.1 Ha paocTojtHHH 
b 1 00- — 1 50 nc (nepTeJK 36), nocAe Hero pe3Ko noBbiuiaeTtH h npH 200 nc npe- : 
bocxoaht 0.2 3B. bcahhhhm. OxHOCHTeAbHo paBHOMepHO© yBeAHHeH'He norAonje- 
hhh c paccTOBHHeM HafiAioflaeTCH ao 700 nc, rAe 3HaneHHe norAoineHHH aocth- 
raeT yate 0.45 3b. bcahhhhm. FIocAe 3Toro npnpocT norAon^eHHH He 3aMeTem ao 
1000 nc, KorAa iBHOBb Ha6AioAaeTc» yBeAHnewHe noKpacHeHHH, SHaneHiHe koto- 
poro noBbiuiaeTCH ao 0.6 3B. BeAHHHHbi npn 1100 — 1500 nc. Ot 1100 nc no- 
KpacHeHHe cHOBa nepecraeT pacTH, ho okoao 1800 nc oho noBbiuiaeTCH iiohth ao 
0.75 3B. BeA. H Ha 8 TOM ypOBHe MbI MOJKeM npoCAeAHTb ero AO 2200 nc. 

Tax nan raAaKTHnecKaH mnpoTa UK 8 paBHa — 2°, to Ha paccTOSHMH & 
2200 nc, t. e. Ha npeA©Ae Harnero nponn kho b e hh h b stom h anp aiB ach hti , ynaoroK 
raAaKTHnecKoro npocTpaHCTBa yAaxeH ot raAaKTHnecKOH haockocth Ha 75 nap- 
CeKOB b kmk-hom HanpaBAeHHH: 

Z=rs\nb= —77 nc 
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HccJieflOBaHne H36iipaTejibHo ro norjiomeHHH CBeTa 315.. 

CAeAOBaTeAbHO, Ha BceM npoTjtateHHH xyn see speMH oneHb 6 ahbok k ra- 
AaKTHHeCKOH 9 KBaT 0 P HaAbH 0 H TIAOCKOCTH. Ob, H P H 9 TOM, Ha HCKOTO'pblX OTpe 3 - 
K ax HOHTH He HcnbiTbrnaer npHpameHHH noKpaeiieima. Bo bchkom eAynae, no- 
KpacHeHHe HeAb3H CHHxaTb nponopuHoaaAbHo B03 P acTaiom.HM. 

HadHpaTeAbHoe norAOijieHHe Ha nepBbiH KHAonapceK He MeHee 0.5 sb. Be- 
AHHHHbi. Oho yseAHHHBaeTCH Ha 0.25 sb. BeAHHHHbt na npoTHateHHH BToporo. 
K nc. riorAOineHiie AHaHHTeAbnee scero npoHBAHeT ce6a Ha 6AHataHiiiHX k Coah- 
tt y oxpesKax nyTH b AaHHOM HanpaBAeHHH. 4e2cTBHTeAbHO, b npeaeAax nep- 

Bb.x 300 nc H36WTOK TjBera pacxeT ao 0.1 3B. BeAHHHHbi Ha KajKflbie 100 nc, 
hto He Ha 6 AH 3 flaeTCH b ocTaAbHOH nacTH nyTH Ayna., 

HanpaBAeHHH, Oahskhc k I1K8, uccAeflOBaAHCb HeoAHOKpaTHo. 

noAyiHA AOBOAbHO 6oAbinoe noKpacHetme oTfleAbHbix 3Be3A b sthx nanpaBAe- 

HHHX [729]. Euje paHbuie LJ y r ouenHA cpeAHHH h 3 6mtok yseTa HecxoAbKHx 
AeCHTKOB 3Be 3 fl B 0.6 3B. IBeAHHHHW [1025]. Ho, OH nOAbSOBaACH AOBOAbHO HIH- 
POKOH chctcmoh aahh boah h nocAeAHee sHaMenHC cAeAyer H.ecKOAbKO npeyMeHb- 
iUHTb. XoTAa OHO n P H6AH3HTCH k HameMy. BoAbHioe noKpacucHHe noxasaHO b 
patkyrax C h p o a [841], xoth h aah oneiib HeMHorHX abackhk sBesA, a Taicate 
h b pa60Tax CAOKyM [8821, E a fixe pa h HaHTxec [295] h Ap. 

BbiAH h cc Ae ao b a h bi o6AacTn 6 ah 3 ach^ ainHx cxonAeHHH NGC 366 h NGC. 
457, TAe H36H P aTeAbHoe norAonjeHHe oKa 3 aAOCb Taxate secbMa 6oAbiuHM [278J.„ 
EcaH He CHHraxb pa6ory X a bt e p a h MapTHHa [571], b koto P oh H 3 - 
6HpaTeAbHoe norAOHjeHHe noAynaeTCHi MaAbiM, Meat Ay hmcjouihmhch AaHHbiMH 
noHTH H«T HpOTHBOpeHHH. /[aHHbie ate nocAeAHeii pa 6 orw ocBOBaHbi Ha BecbMa 
MAAOM KOAHHeCTBe 3Be3A, hah KOTOpbIX BbIHHCAHACH «rpaAHeHTHbIH H36bITOK», 

H HM H€Ab3H npHA^BaTb SOAbUIOTO 3Haa!eHHH. 

Bok TaKHte HCCAeAoeaA 9to HanpaBAenne [365]. Xoth 6oAbmoe riorAO- 
DjeHHe h 6wao HafiAeno hm saccb, ho HapHAy c Tew, oh hkoSw noAMeTHA npo- 
n O P a H O H a A b B bi H POCT HOTAOIlieHHH RO 2-X KHAOHapceKOB. Ho, OH He no- 
Ka3aA HaCKOAbKO ACTaAbHO HCCAeAOBaAOCb nOTAOIiieHHe Ha OTAeAbHbIX 0Tpe3Kax, 
nyTH Ayna h hbm npeACTaBAHCTCH, hto aTa nponopuHonaAbnocTb, na cbmom ac- 

Ae> pe 3 yAbTaT rpy 6 oro crAaatHBaHHH. FIpaBAa, h Banxep 1 29 1 1 noxa3aA 

nponopHHOHaAbHbiH pocT o 6 uj e r o cpoTorpacpHaecxoro norAOiijeHHH, ho— ox- 

250 nc ao 1 Knc. 

4ah I1K8 xapaxTepna 6oAbinaH necrpora norAOujeHHH: paanbie HanpaB- 
AeHHH Aaace b npeAeaax a an ho 2 riAOiuaAH (3.5 X 3.5 rpaA-) AaioT hbho paa- 

AHHHbie 3 HaneHHH norAO'iijeBHH H KpHBaH, H3o6paateHHaH na nepT. 36, HBAHHCb 
AHUib cpeAHen A AH. Been FlAOiiiaAH, MoateT snanKTCAbHO oTAHnaTbCH ot toh, ko- 
Topan oXHOCHAacb 6 bi k AaBHOMy, yate orpaHKHCHHOMy no nAoigaAH, HanpaBAe- 
HHK). B 3 TOM Mb! CMOTAH y 6 eAHTbCH, HOCTpOHB KpHBbie HSMeHCHHH H30bITKa UBB- 
Ta AAH HeCKOAbKHX OTAeAbHbIX yHaCTKOB, BXOAHIJiHX B IlAOHjaAb X2 8 .. 
B KaMecrae npHMepa MoatHO oTMeTHTb, hto yn ae.ro k, pacnoAoateHHWH aanaAHee- 
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TjiaBa BeTBepiaa 


OT jieHTpaAbHOH bbcba* JMb 1069 (no ECO), oTAHnaeTCH ot BocTOHHee pacno- 
Ao^ennoro TeM, hto b ne P Bo Ml na 6 ah 3 khx paccToannax, noPAonjenne pacxer 
MeflAennee, ne M bo bto P om, ho baaah (npn r> 1000 nc) npnpocT naGbmca noo 
3HaHHT€AI>Hee. CBH3H C 3THM, KpHBaH B boctohhom ynacTxe 6oAee paBHO- 
MepHa, B 3ana A HOM. Mo*ho 6 W tb yBepeHHbiM, hto norAoiaaionjaH C pe fl a 
BOCTOHHOH HOAOBHHe pacnoAo^eHa K Haw 6AHJK6. C A pyro« CTOPOHM, ona 
nAo-THee, Ha nepBbie a® a xnc, b CBoen aana^Hon Hacra. 

n P H THjaTeAbHOM HcnoAbaoBaHHH MarepnaAa (xoTopbin aoajkoh 6wrb pa- 
^yweeTCH, AocraroHHo HaAeambiM, KanecTBeHHb.M), mo^kho subba*™ pa 3 AHHHH 
crpyKType norAomaK>meS cpeflw b npefleAax HeWbiunx iiAoma 4 eH H ,a ne6e 
npHMeHHH Aa»e <J>OTorpa(|)HHecKHe onpeAeACHH* noKaaaTeAefi ijBeTa. 

accede aHanemiH H36brrKOB nBera, KOTopoe HafjAiOAaeTca bo scex oav- 
Maax, KorAa rpa^HKH ct P ohtch no OTAeAbHbiM bbosaam, ecTecTBenno h ero haao 
OTHOCHT b He TOAbKo 3 a cner ouih6ok onpeAeAeHHH, ho h pa 3 A™ B norAome- 
HHH B OTAeAbHbIX XOTH H BeCbMA 6AH3KHX, HanpaBAeHHHX. n P H BTOM.pacceHHHe 
TeM ooAbuxe, new 6oAee AaAexne 3Be 3 Abi paccwaTpHsawTCH. 9 to HBAenne mo>k- 
HO eCTCCTBeHHO 06bHCHHTb He TOAbKO Ha OCHOBe oeigHX CTBTHCTHHeCKHX CO06- 
f eHHH, HO H HCXOA* H3 npeACTBBAeHHH O KA0HK0B3T0M CTpoeHHH Me*3Be3AH0H 
pacceHBaionjeH^cpeAbi. TeM 6oAbine AeHCTBHTeAbHbm o6be M npocxpancTBa, co- 
OTBeTCTByioiaHH HeKoropoH onpeAeAeHHOH HAoujaAH Ha H e6e, new 6oAbine otho- 
CHigeecH k Heiwy paccroaHHe. CDaKTHHecKH, mw Ha6AH>Aae M BHyxpn pacxoAHmero- 
°h ot nac Konyca « oh coAep>KHT b ce6e Ha AaAeKHX paccroaHHHX 6oAbine »eoA- 
■HopoAHocreH Me*3Be3AHOH cpeAbi. 


HK9 (.-3*04-, 8- +60-20; i=106°, J-+3°). TU^U. p,™„- 

B „„„ p occa ona HaxoflHTCa Ha KapTe 
Z/ ' UHa OTHOCHTCa * TeMHOMy ynacTKy Machhopo Elyra, xoth h «e xapaxxe- 
pnayeMOMy 60AbuiHM A^HIJHTOM 3Be 3 fl. HaoSopox, 3Ta nAOinaAb AOBOAbHO 6c- 
TaTa 3Be3AaMH. 

H 3 6 H P aTeAbHoe nopAoiaeHHe npeBbimaeT 0.1 m. BeAHHHHbi yjxe np^r-lOO 
nc, a aarew oho peaxo pacxer, Aocrnrax ihwth 0.45 3 b. bcahhhhm B cero 3 a 200 
•TAeAyionjHX nc (nepT. 37 ). 3a T0 , Hainan c r =300 nc noxpacHCHHc MaAo yse- 
^HHHBaeTCH „ OHO HaXOAHTCH Ha ypOBHe 0.5 3 B. BeAHHHHbl Ha npOTHJKeHHH OT 
50 1/UU nC - SnpOHCM.IBTOKHX CAyHBHX HeoSxOAHMO C OCTOpO.KHOCTbK) Ae- 
AATb aaKAWHeHHH, Tax K 3 K AAH AAAeKHX paCCTOHHHH BnOAH'e BO 3 MOJKH 0 BAHBHHe 
HeH 36 ewHOH ceAeKHHH, b cha X koto P oh n P H maaom hhcac sbcsa mm bhahm 3 B e 3 . 
Aw c MaAbiM noKpacHeHiHeM. 

npoHHKHOBeHne b HanpasAeHHH na riK9 HeBeAHKO b cbhsh c T e M , hto bh- 
AHMbie paccTOHHHH b 9tom HanpaBAeHHH BecbMa saMeTHo coKpaigaioTCH npk 
irpHBeAeHHH hx k hcthhhwm, sa ever 6oAbinoro o6njero noPAOigeHHH. 
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Hccjie^oBaime H36ijpaTejn>Horo norjiomemiH cseia 317 - 

HaSHpaTCAbnoe norAoujemie Ha nepBbm KHAonapceK mo>kho CHHTaTb paB- 
HblM 0.5 3B. B€AHHHHbI. 

BoAbiuoe H36HpaTCAbiioe riorAoiiieHne b HanpaBAemHH, 6 ah3Kom k 1TIK9. no- 
KasaHO b pa6oTe [57 1 1 — 0.54 3B. BeAHHHH.bi na rare. Hto KacaeTca ofnnero nor- 
AonjeHHH, to OoAbiuoe 3HaneHHe nocAeAHero cAe^yeT H3 pe3yAbTaTOB Boksi 

[365] (pm. TaKHce [1021, 709, 690]). 



HepiesK 37 

OoTaHaB AHB a HCb Ha CpaBH€HHH C AaHHbIMH B O K a, OTMeTHM, HTO BoK 
CHHTaeT /BoapacTaHne iiorAOineunji nponopijHOHaAbHbiM paccToannio ao 1500 
napceKOB. Bok noAb3yeTca npn btom TOAbKo paHHHMH 3Be3AaMH h momkct 
naynaTb norAoujenne AHUib na'iHtraa c r= 250 nc. B TajcoM cAynae noKpacne- 
HHe Moater AeficTBHTeAbiio noKaaaTb b o6m,eM nponopnnonaAbHoe B03pacTanHe, 
no KpaHHeS Mepe, ao 1000 nc. Mm, HMea 195 painrax 3Be3A, r. e. nowra cTOAb- 
KO, CKOAbKO B O K («= 205), npHBAeKaeM K TOMy me K nOCTpoeHHK) rpa^HKa H 
no3flHHe 3Be3Abi — 6oAee 70, H3 KOTopwx noAOBHHa pacnoAOHieHa BHyTpn pac- 
ctohhhh b 200 nc. BAaroAapn 3T0My xofl KpHBon BbicTynaeT Ha HauieM rpacpHKe 
B 6oAbUIHX AeTaAHX H TOHHee. 

OraocHTeAbHO HieflaBHO, H36npaTeAbHoe norAonjeHHe b I3K9 HCCACAOBaAH 
AoMaH h MdiaiKa [637] 3 to HccAeAOBaHHe ycTynaeT Hameiwy xoth 
6w TOAbKo noTOMy, hto npn tom ate MCTOfle, hto h Haul, oho ncnoAbayeT Bcero 

105 3IBe3A H TO AOBOAbHO JIpKHX, npaBfla HCKAIOHHTeAbHO TOAbKO paHHHX 

(B2 — B9). HenoHHTHO, KaK motah aBTopw, npHBoan rpatfHK 33Bhchmocth H3« 
6biTKa p,BeTa ot paccTOHHHH, noAb30BaTbca HencnpaB AeHHbiMH, bhahmmmh pac- 
ctohhhhmh. Ho ecAH nocAeflune peAyijHpoBaTb 3a norAoigeHHe, xapaKTep Kpn- 
Boii, KanecTBenHO h KOAHHecTBemio, npn6AHHiaeTCH k xapaKTepy HaiueS kphboh. 
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■ •318 FjiaBa HeiBepiaH 

H3Ac»KeHHbie b nocAe^HCM a63aye 3aMenaHH» momiho ^ahkom othocth h 
k nK8, Koropoe TaK»e HCCAe^OBaHO b toh me paSoTe [637] . 


I1K19 (a = 23 & 23“S=+60°0; / = 81°, b= — 1°). 

PlAoiijaab HaxoflHTCH b co3Be3flHH KaccHoneH. no aTAacy P o c c a eit co- 
'OTBeTCTByeT Kapra We 19. OHa pacnOAomeHa Ha rpaHHije cBeTAoro h TCMiioro 
yqacTKoiB MAenHoro OyTH, ho 6AHi«e k CBCTAOMy. 

3aecb mm MO)KeM npocAeAHTb ,3a noKpacBeHHeM AO r— 2000 nc. B stom 
^anpaBAeaHH noKpacHeHHe mojkho CHHTaTb Hapaoraioiii,HM nponopijHOHaAbHo 
JpaCCTOHHHK), eCAH He npHHHMaTb B paCHeT CAa 6 o BbIpaHteHHbIX H3rH‘6oB okoao 



HepTejK 38 


* 150, 550 h, nojKaAyw, — 1000 nc. H 36 npaTeAbHoe norAoigeHHe Ha nepBbiH 
KHAonapceK paano 0.45 3B. bcahmhhw ( nepTem 38). 

HapacTaHHe noKpacHeHHH 3aMeTno yme c 6ahskhx paccroHHHH. nosTOMy, 
HCAb3H cor AaCHTbOH C BblBOflOM B O K a O TOM, HTO nOrAOIIjeHHe HKo6bI HaHH- 
Haercfl AHtllb C paCCTOHHHH B 1 Knc [365]. Bor OCHOBbIBaeT CBOiH BbIBOa Ha 
anaAH3e 80 3Be3A Ha BceM npoTHHieHHH, b to BpeMH KaK b npocTpancTBe ao 
r = 1000 nc y Hac ynacTByer 6oAee 200 paHHHX 3Be3A- n okoao 100 noaflHiHX 
3Be3A- npH 3 tom, pacce»Hne ToneK Ha kphboh BocbMa yMepeHHoe h k nocAeanefi 
MO/KHO OTHeCTHCb C nOAHbIM AOBepHeM. He TOAbKO MeHbinee KOAHieCTBO 3Be3A 
y B o K a 3acTaBAHeT Hac oTAarb Hame.wy pe3yAbTaxy npeAnonTenne, ho h to 
o6cTOHTeAbCTB0, hto y Hero 33% OT Hcn0Ab3OBaHHbix HM 3Be3A HMeKJT npeyBe- 
AHneHHbte noKa3aTe.\H nfieTa, h oh AOBOAbHo npoH3BOAbHo bboaht 6oAbuiyro ch- 
"CTeMaTHnecKyio nonpaBKy oTpHuaTeAbHoro 3HaKa ko bccm noKpacHeBniHM 3Be3- 

• AaM, He npoBepHB bo3mo»hocth HaAHHHH noKpacHeHHH Ha 6ah3khx paccToa- 
HHHX, HTO H MorAO o6ycAOBHTb npeyBeAHneHMe {jBera no3AHiHX 3Be3A MaAOH CBe- 
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HccjieAOBauHe n36npaTejibHoro notviomeiiHH CBeTa 319 

thmocth. ripaBfla, no 3 flHee HanaAO norAomeHHH yKa 3 WBaeTCH h b pa 6 oTe Bs S- 
xepa h HaHTKec [295J, ho MaTepHaA nocAeAHHX aBTopoB oneHb MaA. K, 

TOMy /Ke OHH OCTaBAHIOT HeHCCAeAOBaHHbIMH 6AH3KHC K HaM npocTpaHCTBa. C > 

Apyro« CTOpOHbi, ohm npHBO'^nT onpe^eAeHHH yBeTOB AA» HeKOToporo HHCAa \nS[ 1 

HHAHBHflyaAbHbIX nOKpaCHeBUIHX 3B63A, B CHOTeMe KpaCHbIX BeAHHHH. no npHBe- 

AeHHH HX K HH T e pna Ij H OHia A b H OH HIKaAC, CTaHO'BHTCH B03MOKHWM KOHCTaTHpO- ? 

BaTb noKpacHeHHe HHifliiBHAyaAbH'bix 3Be3A h Ha paccTOHHHHX b 200 300 nap- I'iluj ■ 

■ceKOiB. He CACflyeT npHHHMaTb bo BHHMaHHe h pesyAbraT B e k e p a [338], rax- 
>Ke OTpHyaioujHH norAom,eHHe b nK19 Ha 6 ah3Khx paccTOHHHHX, t. k. oh otho- 

CHTC5I Bce-raKH k HanpaBACHHflM, pacnoAOHieHHbiM saMCTno c*eBcpHiec HCCAe A ye- mts I . ! ^ 

Moro MMH. 

3aTo 6 oAbHioe noKpacHeHHe noKa 3 biBaeT LJ y r aah 6 oAee 50 oraocHTeAb- 
ho 6 ah 3 khx 3Beafl [1025]. IIocab npHBe^eHHJt k HHTepHaijHOMaAbHOH HIKaAe, 

-oho Bbipaataeica bc,auh hhoh b 0.40 sb. BeAHHHHbi, hto HaxoAHTCH b xopoiueM co- ' 

XAaCHH 6 HaiH'HM BbIBOAOM. To >KC CaMOe MOJKHO CKa3aTb H npO< p£3yAbTaT C A o- ‘|y= < ^ 

KyM [882], xoth nocACflHHM aBTopoM paooMOTpeHbi 6 oAee ziaAeKHe 3Be3Abi. 

Euje 6 oAee y 6 eAHT€Aen peayAbiax, noAyneHHbiH b nyAKOBe K. T. Cto- 
a h oib o h 1 152], Ha 9 toh nocACAHeH pa 6 oTbi ascTiiyeT, hto yaie ma pacrroHHHH 
b 380 nc noKpacHeHHe BbipaJKaeTca 3HaHeHHCM b 0.27 bb. BeAHHHHbi. 3 tot bm- 

BOA TaiUKC OTuepraer aaKAioHemie Bona 06 orcyrcTBHH saMeraoro norAOige- iT t. • 

HHH AO TAy 6 HH b 1000 napceKOB. B OAHOH H3 HauiHX pa 6 oT, coAepHsaiijHX 
ape jBapHxeAbHyio AHCKyccmo Aaimbix namero KaTaAora, Mbi KOHcraTH- 
pOBaAH noKpacneHiie b F1K19 AHHib HaHHnan ot k- 600 nc [2051. Ho, BO-nep- 
Bbix, TaM 6 biAO pace mot peno HaMH MeHbme »pKHX 3Be3A, 3aTeM He 6 mah c.ae- 

AaHIbl BCC Heo6xOAHMbie peAyKUHH He TOAbKO yBCTOIBblX nOKa3aTeAeH, HO H pac- , r 

•ctohhhh. rioHoi Ayii, ha 3 u a h hom y b toh pa6oxe paccTOHHHio b 600 nc cooTBercT- 'Jj* 

nyeT oKOHnaTCAbHo HonpaBAeimoe paccTOtfune AHnib b 400 nc. 

ITK 24 (a=4''39 m , 3= 4-44°50'; / = 128°, /> = 0° ), Co3Be3Ane Bo3HHnero. 

KapTa Ns 28 b aTAace Po cca. 

/[aHHan HAoma/tb pacnoAOJKena Ha caMOM T aAaKTH L iecKOM Kpyry, Ha rpaHH- 
ye CBeTAoro h tcmhofo ynacTKOB. HccACAOBaHiibie 3Be3AW n p oe kth pyiorc hi oah- fSf.'j • , 

HaKOBO KaK »a cbctawh, TaK H Ha TeMHbiS ynacTKH. 

3 to HanpaBAeHHe xapaKTepH3yeTCH secbMa saMerawM o 6 igHM norAOuje- 
HHeM. H 36 wtok yBeTa Ha nepBbiii Knc AocTHraeT 0.55 3 B. bca. 3to — oneHb bm- | Mr 

cokoc SHianeHHe, BCTpenaioiHeecH peAKO. 

noKpacHeHHe 3 HanHTeAbHO yme na He 6 oAbuiHx paccTOHHHax h npn 

r =500 nc npeBbimaeT 0.3 3B. BeAHHHHbi (nepTejK 39). Aa^ee, okoao 
r =700 — 800 nc HMeeT MecTo pe3KHH npnpocT H36biTKa ijBeTa, yBeAHHH- 
BaioiijHH ero ao 0.45 3B. BeA., nocAe Hero noKpacHeHHe pacTeT ao r — 1100 nc. 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 



Sanitized Co py Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 

320 TjiaBa neTBepTan 

riocAe SToro noKpacHeHHe flepatHTca non™ Ha oahom ypoBHe, AHinb MeflAeH- 
HO yBeAHHHBaHCb. 

Hannan TTAoujaAb, pacnoAoateHHaa b tohhocth b raAaKTHnecKOH haocko- 
cth, npeflCTaBAaer co 6 oii npHMep npepbiBHoro pacnpocTpaHeHHH h36h- 
paTeAbHo norAoigaioiijeH MaTepHH b caMOH haockocth MflenHoro flyra. 

»«t nK24 - « 


•o * 

,2 o 




HepTeiK 39 

B nK 24 6oAbiuoe noKpaoHeuHe 6 wao KOHeraTHpoBaHo C h p co m [841], 
Ha 6oAbinoe o 6 uj e e norAoujeHHe yKa3braaAH B o a b tp [1020] h A h a p k> c 
[281]. Ho 6oAee aeTaAbHo pacnpocrpaHeHHe oKpamHBaioujero BeujecTBa baoai> 
Ayna 3peHHH noKa3biBaeT Hama KpHBaa sbbhchmocth nBCTonoro H36biTKa ot 
HCTHHHO rO paCCTOHlHjHH, B nOOTpoeHHH KOTCpOH ynaCTByiOT 206 paiHMHX H 69 
II03flHHX 3Be3A. 

H36mtok ijBeTa Ha nepBbm KHAonapcex paBeH 0.55 3B. BCAHHHHibi. 


' nK40 (a = 20*47", 5 = +45°0'; /=53°, b~0°) > „ Ae6eAe. Kapra N° 18 
no aTAacy P o c c a. 

nAoujaAb pacnoAOJKeHa Meatfly TyMaHHOCTbio CeBepHon AMepHKH h 3 Be 3 - 
Aoh a Ae6eAH — wa rpaHHije Meatfly 6oraTOH 3Be3flaMH o6AacTbio h 6eflHoiL 
Ha H«H npoeKTHpyiOTCH BeCbMa HBHblC TeMHbie pa3BOflbfl, XOTH CaMa riAOUjaflb- 
onenb 6oraTa 3Be3flaMH. 

^aHHaa IlAoiijaflb Taxate hbah&t ham npHMep npepbiBHoro CTpoeHHB cpe- 
flbi pacceHBaioujeH MaTepHH b cbmoh raAaxTHHecxofi haockocth. H3aomm Ha 
KpHBOH (vepT. 40) OKOAO Y ~ 350, 400, 900, OTMeneHHbie 6oAbIHHM KOAHHeCT- 
BOM '3B€3fl, fleAaiOT OHeBHflHOH HpperyAHpHOCTb MaTepHH B flaHiHOM HanpaBAe- 


H36wtok HBeTa Ha nepBbiH xHAonapcex flocTjfraer 0.47 *b. BeAHHHHbi. 

C h p c HameA 3flecb 6oAbuiHe ^eTOBbie h36wtkh [841, 846], Ilo B e k e~ 
p y HaSnpaTeAbHoe norAoujeHHe ,B03pacTaeT 3flecb nponopijHOHaAbHo paccroH- 
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HccjieflOBauHe n36npaTejiLHoro norjiomeHHH cneTa 321 

khfo ao 2 -x KHAonapceKOB [ 338 ], ho y Hero paccTOHHHa ocTaroTca HCKameHHJW- 
mh. y KAa 3 eHa [ 407 ] h 36 wtok yBeTa ne 6 oAee 0.20 3B. bcahhhhw, flamts 
nOCAe npHBeaeHHH K HHTepHaU,HOHaAbHOH CHCTCMe, HO 9TO TOAbRO £AH 27 3Be3a, 
pacnoxomeHHbix k TOMy me aoBOAbiio 6 ah 3 Ko. TaK hto bto SHaneHHe He cpaB- 
hhmo c BeAHHHHOH, xapaKTepusyioiu.eH rxy6HHy npocTpaHCTBa b nepBbifi khao- 
napceK. BecbMa 6AH3KHe ot FIK 40 paccTOHHHH HccxeAOBaHbi M io a a e p o m- 
h Xy$HareAei« [ 709 ]. FIoACHeTaMH 3 bc 3 a OHH bmhbhah #Ba o6AaKa: oa- 
HO— -npH r = 75—200 nc C nOTAOIIjaTeAbHOH CnOCo6HOCTbIO B 0.6 3B. BeAHHH- 
HJbi h BTopoe — npn r — 600 — 800 nc, c norAoujenHeM 2.6 3B. BexHMHHbi. Hto Ka- 
caeTCH H36HpaTeAbiioro norxonjeHHH, to sth aBTopw qpxyHHAH 0.2 3 b. bcahhh- 
Hbi npa r = 600 — 800 nc, t. e. Taiw, rfle y Hac h 36 mtok ijBeTa npeBbimaeT 0 . 3 . 
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SB. BeAHHHHbi. 3 tot peayxbTaT HBAHeTCH noSoHHbiM h He oneHb HaflemHbiM, ho 
« 6njee norxom,GHne HccxeflOBaHo aBTopaMH BecbMa o 6 cTOHTexbHO. Ecah na me 
npHHHTb bo BHHMaHHe HeaocTaTKH MeTOfla h ocTaioinnecH norpeuiHocTH b onpefle- 
AeHHH norxonjeHHH Ha ochobc 3Be3flHbix noacHeTOB, to Bee me mo»ho cHUTaTb- 
ycraHOBACHUbiM, HTO ot r =200 nc flo r =600 nc o6ujee norAoineHne othocHt 
T eAbHo MaAO. Ha 3TOM,me OTpesKe nyTH noKpacHeHHe ,no HaniHM MaTepnaxaM,. 
6e3jcAOBHo HenpepbiBHo pacTeT. TaKHM o6pa30M, 3flecb mm HMeeM npHMep 
Toro, KaK no pa3HOMy BeflyT ce6a H36npaTeAbHoe h o6iuee norxonjeiiHe BfloAt. 
®AHoro HanpaBAenna. 

CnexaeM Tenepb HecKOAbKo o6 igHx 3aMenaHHH b othouichuh FIK aaH- 
hoh rpynnw. 

Bee paccMOTpeHHbie HaMH I 1 K AemaT noHTH CTporo Ha raxaRTHHecKOM 3K~ 

BaTope. Anujb aah I 1 K 9 raxaRTHHecRan urnpoTa paBHa + 3 °, a aah FIK 8 

— 2 °. YHHTbiBaH npe/ieAbi npoHHKHOBeHHH b sthx HanpaBAeHHHx, na/io cHHTaTb, 
HTO AaHHbie OK HaXOflHTCH BHyTpn 6AH3RHX 3RBaTOp^aAbHO-raxaRTHHeCRHX 
CAoeB. Bo bchrom cxynae, HaH 6 oxee OTAaxeHHbie ot Hac 3 Be 34 bi b I 1 K 9 n I 1 KS 
21. Bkwiji. A6acT. acTpoc]). o6c., Ns 12 
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322 TjiaBa neTBepTan 

OTCTOHT OT raAaKTHHeCKOH nAOCKOCTH TO VbKO Ha 90 H 75 napceKOB, COOTB 6 T- 
cTBeHHO. BMecTe c TeM, Bee 5 FlAoujafleH npoeKTHpyiOTCH Ha aoHy HsGcramiH. 

Ha npHMepax paccMOTpeHHbix nAOiijaAeH mm BCTpenaeMCH Kan co CAynaH- 
MH HenpepMBHOrO HapaCTaHHH nOKpaCHeHHH Ha npOTHiKeHHH 60AbIHHX 0 Tpe 3 K 0 B 
nyTH, Tax h co CAynaHMH npepbiBHoro pocTa H 36 biTKa ijBeTa, KorAa KpHBbie H 3 - 
MeHCHHH H 36 biTKa ijBeTa oGHapymHBaioT hbho BbipameHHbie nepeAOMbi, OTMe- 
HeHHbie 60AbUIHMH KOAHHeCTBaMH 3 Be 3 A. 

XapaKTep HSMeHeHHH noKpacHeHHH BflOAb Ayna (t. e. cTenenb HapaCTaHHH 
noKpacHeHHii ) He BcerAa coBna^aeT c xapaKTepoM H 3 MeHeHHH o 6 ujero norAO- 
IljeHHH, BblHHCACHHOrO He 3 aBHCHMbIMH OT H 36 bITKOB IjBeTa CnOCo 6 aMH. 9tO 33- 
CTaBAneT Hac BcnoMiiHTb o poAH HeHTpaAbHoro norAOUjeHHH, OTMeneHHOH hamh 
B nepBOH TAaBe HaCTOHIIjefi pa 6 oTbI H HAAIOCTpHpOBaHHOH HCCAeAOBaHHeM 

M. A. BamaKHfl 3 e [401. 

HccAeAOBaHHbie nAoujaAH AomaTCH KaK Ha CBeTAbie, Tax h Ha TeMHbie 
ynacTKH Machhoto IlyTH, ho pa3AHHHH b noBeAeHHH H36biTKa ^eTa b hhx ne 
noAMeneHo. 

IlpHBeAeM TaGAHijy XXXVII, coAepmanjyio HeKOTopbie CBOAHbie AaHHbie. 


Ta6AH U a XXXVII 


iik 

b 

l 

HpOHHKHOBCHRa 

H jK^o^biuee 

a 

Ms6mtok ub. 

na ncp*wH 
KHC 

npwpocT HBeTa 
Ha BtopoH Ktic 

X 

—2° 

9 »° 

2200 nc 

■75 »c 

0^48 

0»*>32 

9 

+ 3 
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1700 

90 

50 

IO? 

19 

— I 

81 

2020 

35 

45 

40 

24 

O 

128 

2250 

O 

55 

20 

40 

O 

53 

1900 

O 

47 

15 


r Ay6HHbi b oahh nepBbifi KHAonapceK raAaKTHHecKoro npocTpaHCTBa b 
A aHHbIX HanpaBAeHHHX XapaKTepH3yiOTCH, KaK BHAHM, AOBOAbHO 6oAbIHHMH H3- 
6biTitaMH ijBeTa. 

B cpeAHeM, H36HpaTeAbHoe norAoujeHHe CAeAyeT CHHTaTb paBHbiM 0.49 
3B. BeAHHHHbl Ha nepBblH KHAonapceK, HAH 0.36 3B. BeAHHHHbl Ha OAHH KnC. 
FIocAeAHee hs npHBeAeHHbix 3Aecb AByx 3HaneHHH 6 ah 3 ko k TOMy, KOTopoe, b 
cpeAHeM, noAynaeTCH no onpeAeAeHHHM mhothx HCCAeAOBaTeAefi, othochujhmch 
K pa3HbIM HanpaBAeHHHM H pa3HbIM paCCTOHHHHM. 

IlepBoe me SHaneHHe, KaK HaM npeACTaB ahctch , CAeAyeT TOAKOBaTb b xa- 
MecTBe yKasaHHH Ha naAHHHe oTHOCHTeAbHo haothoh Mem3Be3AHo5 cpeAbi b 
HAOCKOCTH TaAaKTHKH, OKOAO CoAHlga, B HanpaBAeHHHX, orpaHHHeHHbIX raAaK- 
THHecKHMH AOATOTaMH OT 55 AO 130°. FIoCACAHHe COOTBeTCTBylOT o6AaCTHM C03- 
Be3AHfi: Ae6eAH, KaccHonen, TKnpaipa (b ee KpaHiiefi' K>ro-3anaAHofi nacTH) h 
B o3HHHero. 

KoHe^Ho, no coo6pajKeHHHM, H3AomeHHbiM Bbirne, CAeAyeT npnsnaTb, mto 
TOHHOCTb OnpeAeAeHHH epeAHHX H36bITKOB IjBeTa Ha paCCTOHHHHX OT 1 AO 2 Kne 
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. HccjieAOBaHne HaBapaTejibHoro norjiameHHn eBera 323 

'MeHbtue, neM Ha paccTOAHiinx ao 1 Knc. Ho oTMevaeMyio 3Aecb cHCTeMaTHne- 

CKyiO pa3HOCTb B BeAHHHHaX H36bITKOB ^6Ta MbI MOJKeM CHHTaTb peaAbHOH, 
t. k., Ran noKa3ano bo BTOpofi rAaBe AaHHoro RccAeAOBaHHH, 3aMeTHaa CHCTeMa- 
TH^ecKan oninBica b Hamnx onpeAeAeHnnx, saBHcaigaa ot paccTOHHHH, t. e. ot 
SAecKa 3 Be 3 AW, oTcyTCTByeT. 

B AonoAHeHHe k H3AoaieHH0My b rAaBe II OTHoenreAbHo AaHHoro Bonpoca, 
OTMeTHM, HTO XOpOIHHH KpHTepHH OTCyTCTBHH CHCTeMaTHHeCKOH OLUh6kH, 3a- 
BHCSUjeH OT (DAeCKa (bHAHMOH 3BC3AHOH BeAHHHHbl) 3Be3AbI, 3AK AIOHaeTC H B 
CAeAyiom,eM. <3,ah nocTpoeHHH KpHBbix pocTa noKpacHeHHsi c paccTOHHHeM co- 
craBAHioT, o6biHHo, Ta6AHLjbi cpeAHHx noKaaaTeAefi yBeTa no A»yM apryMeHTaMi 

cneKTpa n 6AecKa, b c.ACAyioujeM, k npHMepy, BHAe: 



B A F G 

I 

10.0 
1 1.0 
12.0 

n P H HaAHBHM M6>K3Be3AHOro paCCCHHHH, nOKa3aT0Ab gBeTa AOA>KeH paCTH 

no BepTHKaAbHbIM Tpa(j)aM 3 T 0 H Ta 6 AHUbI CBepxy BHH 3 , T. e. C yBeAHMCHHCM 

paccTOBHHH (c yMeHbuieHHeM bhahmoto 6AecKa). Ho TaKoit pocT MOJKeT iia- 
6 AK>AaTbC 3 H npH HaAHBHH CHCTeMaTHHeCKOH OUIH6KH, BBAHIOIgeHCH (JiyHKIJHeH 
bhahmoto 6AecKa (b Apyrnx CAynanx noAo6naa ouiH6Ka MomeT Bbi 3 BaTb h 
3 aMeAA 6 HHoe yBeAHieHHe noKpacneHHH, KaK 3 to Ha6AK>AaeTCH aah Ha- 
iiihx I 1 K nepBofi rpynnw). Ho, ecAH pocT noKpaCHeHnn noAo6Horo me xapaK- 

Tepa Ha6AK3AaeTCH BAOAb CTpOK — CnpaBa BAeBO (pOCT pacCTOHHHH, COOTBeT- 

CTByiOLgHH pocTy cpeAHen cbcthmocth), to noKpacHeHne HeAb3H CHHTaTb ha- 
AI030PHBIM, T. e. 06yCA0BAeHHbIM CHCTeMaTHHCCKOH OHIH6 kOH 6ACCKa. Hpn 9T0M, 
KOHenHO, npeAnoAaraeTca, hto saMeTean cHCTeMaTHHecKan onm6Ka, saBHcmijaH 
ot cneKTpa (i^BeTa) ,3 b^3am, Tai<me OTcyTCTByeT. 

9tot KpHTepHH TaKJKe 6wa npHMCHen HaMH eige b 1942 roAy, no coseTy 
aKaAeMHKa r. A. Ill a h h a. BnponeM, nonra Tor Aa me b BiOAAeTeHHX A6ac- 
TyMaHCKOH o6cepBaTopHH 6biAa onyfiAHKoBana pa6oTa II. ®. LU a h h, co- 
Aepmaigan onucaHHe h npHMeHeHHe eio AaHHoro cnoco6a npH HccAeAOBaHHH hs- 
6 npaTeAbHoro norAoigeHHH b oSabcth pa3ABoeiiHH Machhoto IlyTH [233]. 

ripHBeAeM Tenepb Ta6AHijy XXXVIII, xapaKTepH3yioii$yio noAHoe (poTO- 
rpa$HqecKoe norAoiyeHHe CBeTa b oTACAbUbix H3 nepenHCAeHHbix rUpiijaAevi 
KanTeiiHa. Ta6AHHa cocTaBACHa Ha ocuoBe Hauinx KpHBbix H3MeHeHHH h36mt- 
Ka ijBera, c npHMeHeriHeM nepeBOAHoro MHomicreAH y , sHaneHne KOToporo mm 
onpeAeAHAH paBHbiM 5.2 na ocHOBe coo6pameHHH, H 3 AomeHHbix b §5 HacTon- 

IgeH TAaBM. 
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324 rjxasa neTBepTaa' 

Ta6AH U a XXXVIII 
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3-95 

40 
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0.47 

0.57 

0.68 

I-SI 

1 .66 

2.44 

2-55 

2.81 

2.91 

(3.12) 



B Ta6AHije flaHbi 3HaaeHna o6mero cpoTorpacpHHecKoro norAOiijeHHH AAfl 
pHfla HCTHHHblX paCCTOHHHH. MoJKHO BCHOMHHTb, MTO aHaAOrHHHbie Ta6AHUMi 
nocrpoeHbi aah HecKOAbKHx AecHTKOB HanpaBAeHHH H. CD. ® a o p a [1963. 
CpeflH 3 thx HanpaBAeHHH HMeioTca h coBnaflam,He c I1K flaHHoii rpynnbi. llpH- 

XOflHTCH KOHCTaTHpOBaTb 3aMeTHbie paCXOJKfleHHH MeJKfly HaiHHMH AaHHbIMH' 
H aaHHbIMH ®AOpa AAH CAyHaH MaAbIX paCCTOHHHH. Ho, HaflO HMeTb B- 
BHfly, HTO H'. ®. CD AOpa CTPOHA CBOH Ta6AHlJbI KaK CpeflHHe H3 pHfla co- 
BepmeHHo pa3HopoAHbix onpeAeAeHHH (npH stom oh n0Ab3OBaACH h HauiHMK 

npeAsapHTeAbHbiMH 3HaneHHHMH noKa3aTeAen uBeTa [204])/. 

CpeflHee 3HaneHHe o6ti£ero (poTorpatpunecKoro norAOigeHHH Ha nepBbifi kh- 
AonapceK, no namuM a^hkhm, paBHo 2.55 3B. BeAHHHHw. CpeAHee 3HaneHHe Ha>. 
1 Knc — okoao 1.90 (no ® Aopa — 1.3). 

§ 8 . norAoujeHHe CBeTa b iihth IlAonjaAHx KanTefina NsAa 1 8 , 23 , 25 , 39 b 4 t, 

pacnoAOJKCHHwx Ha MaAbix raAaKTHHecKHX niapoTax 

HccAeAyeM H36HpaTeAbHoe norAoujeHHe b nHTH nAOiyaAnx KamreiiHa JVfsXs 
18, 23, 25, 39 H 41. faAaKTHHeCKHe UIHpOTbl Bcex 9THX OK OAHHaKOBO MaAbI, 
6yAyHH 3aKAioHeHHbrMH b npeAeAax 6 h 9° no a6coAK)THOH neAHHHHe. Ohh xa* 
paKTepH3yiOT norAoujeHHe Ha MaAbix raAaKTHuecKHx mupoTax. 


FIK 18 («*= 21* M", 8>» 4*60 9 l0 fr™ 4-6 1 ) jsicnoAOJKeHa b co3bc3ahh 

LJetpen, a no aTAacy Pocca 3aHHMaeT noAoiKeHHe Ha KapTe Ns 22. 

IlAOIIjaAb HaxOAHTCH B 06 AaCTH BeCbMa HepaBHOMepHOH bhahmoh 3BC3A- 
HOH nAOTHOCTH. 0Ta o6AaCTb OTHOCHTCH K 6oPaTMM 3Be3A3MH nOAHM, HO AAH 
Hee xapaKxepHbi MHoroHHCAeHHbie TeMHbie pa3BOAbH. BoAbuine 3HaHeHH'H norAO- 
igeHHH TaKBie xapaKTepHsyiOT OTAeAbHbie ynacrKH 9 toh o6AacTH. Mbi npoHHKa- 
eM 3Aecb TOAbKO ao 1600 nc, hto oTBenaeT 6oAee uiecTH KHAonapcexaM nepe- 
AyijHpoBaHHoro paccroHHHH. 

H36npaTeAbHoe norAoujeHHe Ha nepBbin KHAonapeex paBHo 0.43 3B. bcah- 
«IHHbI HapaCTaHHe nOKpaCHeHHH HeAb3H CHHTaTb paHOMepHbIM. Ha KpHEOIT 
u,BeTOBoro H36biTKa (nepTejK 41) oTMeuaiOTCH AOCTaTOHHo xopomo BbipaaieH- 
Hbie H3A0MW okoao r =200, 300 h 800 nc. 

/[ah nK 18 xapaKTepHa 6oAbman HepaBHOMepHocrb norAOujeHHH b Ha»- 
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:jipaBAeHHHX, OTHocHTeAbno 6ah3ichx flpyr k Apyry. AHaAorHHHo cAynaio aah 
nK8, mm cne^aAbno uccAeAOBaAH AaHHyio IlAOiuAAb c stoh tohkh 3peHHH h 
npHiuAH k BbiBoay, hto AajKe b npeaeAax oTHocHTeAbHo He6oA5iuoH nAonjaflKH 
KanTefiHOBoro yeHTpa yeAecoo6pa3Ho BWMHCAHTb i^BeTOBbie h36mtkh aah He- 
•cKOAbKHx HanpaBAenHH, xoth h BecbMa TecHo Apyr k Apyry pacnoAC»KeHHbix. 
IlpaBAa, b TaKOM CAynae yMenbiuHTCH hhcao 3bc3a, ynacTByioiijHx b nocTpoeHHH 
KpHBOM AaHHoro HanpaBAeHHH, ho bo MHornx CAynanx sto He yMenbimiT tohho- 
• cth HccAeAOBaHHH, h6o nocAeAHHH 3aMeTHee CHHaiaeTCH, KorAa ocpeAHHiOT bck> 
nAOiijaAb, aah KOTopofi xapaKTepHbiM HBAHeTca pa3AHHHoe norAoujeHHe b pa3- 
Hbix TOHKax. 

HeoAHHanoBoe norAoujeHHe b pa3Hbix TOHKax ashhoh riAoujaAH Bbi3biBaeT 
oi 3aMeTHoe paccenHHe ToneK Ha npeABapHTeAbnofl kphboh LjBeTOBoro H36biTKa, 
rAe hct HHxaKorO 1 ocp e ah£h h hi. Mm HlMeeM noAO^Hbie inpHMepw ne a oabko b 

BHAe fIK8 H BEK 18, HO H AAH I1K41 (cm. HHJKe). 



3to 3acTaBAHeT Hac AyMatb, hto H36npaTeAbHoe norAoujeHHe b AaHHbix 
«o 6 AacT>ix o6>i3ano p«Ay OTAeAbHbix MaAbix CKonAeHHH BeujecTBa, HMeioUjHx pa3- 
Hbie paccenBaioujHe choco 6 hocth, t. e. haothocth. BepoaTHO sthm h 06 ’bjHCHH- 
•«TCH npOTHBOpeHHBOCTb MCJKAy C 060 H pe3yAbTaT0B, npHHaAAeJKailJHX pHAy aB- 
TopoB, HccACAOBaBLunx noKpacHeHHe, b hacthocth, b o6AacTH FIK 18. Ill a a e h 
[ 800], XaHTep h M a p t h h [571], Cwpc 1841], Ctchkbct 

[920] He Ha6AK)AaAH 6oAbLUHX nOrAOtgeHHH. npH 3T0M C H p C OTHCC 3TO Ha~ 
npaBAenne k «HopMaAbHWM» (h36wtok HBera (HLj)=0.03). C Apyron cto*- 
.pOHbi, TOT 2Ke LU a A e h, b Apyrax paCoTax, yxaaaA Ha Apyrne, ho 6ah3Khc 
ynacTKH c 6oAbuiHM norAoujeHHeM 1793, 799], O’K h ij) h, xoth hm hccacao- 
BaHO HeMHoro cnopaAHHecKHx 3 Be 3 A, OTMeTHA HanpaBAeHHH c 6oAbuiHM norAo- 
HjeHHeM [729], Hey6eAHTCAbHa KpHBan 5 b pa6oTe AoMaHa h M h h a h k h 
[[637], tcm 6oAee, hto Ha Hen npeACTaBACHbi HeHcnpasAeHHbie paccTOHHHH. Bw- 
iBOAy B o k a 06 OTcyTCTBHH noKpacHeHHH ao 700 hc npoTHBOCTOHT 6oAee 
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TOHHbie onpeaeAeHHH P h c a h, KOHCTaTHpoBaBiueS 6oAbiuoe norAom,eHne y«er 
Ha paccTOHHHH B 400 iic [7741. HaKOHerj, HaAO OTMeTHTb, hto h y X.a HTe- 

pa H Map-THHa B IIHTHpOBaHHOH TOAbKO-HTO paSOTe, XOTH H? BblBCACHW 

b o 6 njeM He 3 HaHHTeAbHbie noKpacHeHHH flAH 3Be3AHbix rpynn, reM He MeHee- 
HeKOTopwe oraeAbHbie 3Be34bt noKaabisaioT orpoMHbie noxpacHeHHH. M. A 
Bepr b riyAKOBe HaniAa H36HpaTeAbHoe norAoujeHHe b 0.35 3B. BeAHHHHbn 
BecbMa 6 ah 3 ko ot neicrpa I1K18 [25]. 3ra OHeHKa naAeaiHee MHorwx Apyrnx. 

BeAHHHHy u^BeTQBoro H36brnta 0.43 Ha nepBWH KHAonapceK Mbi cwraeM 
xapaKTepnayioigeH HanpaBAeHHe, b cpe^HeM, Ha ; ueHTp FIK 18.. 

Kan CKa3aHO Bbiine, b stom HanpaBAeHHH mm mojkcm npocAeAHTb 3a non- { 

paCHCHHeM 3Be 3 fl AHUIb AO 1600 nc, HO B CBH3H C raAOKTHHeCKOH UIHPOOOH B 6 
rpaAycoB yase iipn r — 950 nc yAaAeHHe 3Be3A0T: raAaKTHHecKOH haockocth ao- 

cTHraer too nc.. ... . .. | 

3A®Cb H36bITOK ^eTa OKOAO 0.43. Ha npeACAC npOHHKHOBeHIHHI yAaACHHe 
ot raAaKTHnecKOH haockocth ) npeBbimaeT 165 nc, a H36mtok nse’ra hmcct 
T y Hie BeAHHHHy. TaKHM o6pa30M, nocxe Toro, KaK Ayn bmxoaht 3a npeA€Aw 
^ = 100 nc, noKpacHeHHe He yBeAHHHBaeTCH Ha OTpe3Ke nym noHTH b 650 nc;, 
3aMeTHM Tanxie, hto noxa Ayn HaxoAHTCH b npeACAax ^ ot 0 A o 35 nc, 
H36biTOK yBexa AocraraeT 0.34 3a 300 nc, a nocAe Toro kak Ayn npoxoAHT ot- 
pe 30 K ot ^=35 ao ? = 100 nc, npHpanjeHHe ijBeTa HecKOAbKO MCHbine O.IOi 

FIK23 (a=3*39*\ 5 = -t-45°00'; /= 120°, /> = — T), B co3Be3AHH riepceH; 

no aTA.acy Pocca — KapTa Ns 29 1 . 

riAoinaAb 3aHHMaeT o6Aacrb, mojkho cKaaaTb, c paBHOMepHbiM pacnpeAe- 

AeHHeM BHAHMOH 3 BC 3 AHOH HAOTHIOCTH. 3AeCb Mbi HpOHHKaeM AOBOAbHO Aa ACKO : 

na meoTeHie KpHBaji jjbotoboto H 36biTKa aoxoaht ao 2750 nc (nepTejK 42), h 

HapflAy c 3 THM Mbi HMCeM H OTACAbHbie 3Be3AbI, pacnOAOHieHH hie Ha paCCTOHHHH 
B 3 KHAonapceKa ot Hac. norAoujenne 3Aecb aoboabho BeAHKo, ho npn peAytJH- 
poBaHHH paCCTOHHHH yree cKasbiBaeTCH aaMCTHbiH yroA Ayna, coct as a hem bi h hm: 
c raAaKTHnecKHM aKBaTopoM. 

Ha nepBbiH KHAonapceK n phxoaht c h noKpacHieHHe bcahhuhoh b 0.41. Floc- 
Ae STOrO paCCTOHHHH OHO noHTH Bee BpeMHt ACpJKHTCH Ha OAHOM ypOBHe, AHIHb 
HecKOAbKO yBeAHHHBaHCb — AO 0.45 OKOAO 2000 nc. 9tO BHaHHT, HTO npH 
^ = J1Q nc norAOiflaioiijaH cpeAa HMeeT xoponio BbipaHieHHyio rpaHHHy, a 3a- 
TeM, BO bchkom cAynae, ao ? =330 nc nAoraocTb stoh cpeAbi HeaHaHHTeAbHen 
Ha npoTHHteHHH nepBOTO KHAonapceKa yBeAHHeHne H36biTKa useTa Hepas- 
HOMepno. Ha KpHBon H36biTKa nBeTa HaMenaeTCH HecKOAbKO H3 aomob, yKa3bi- 
BaiomHX Ha KAOHKOBaTocTb ipacceHBaiom,erO' B-emccTBa. Ohh pacinoAOHienbi oko- 

ao 250, 450 H 850 nc. Ha OTpe3Kax nyra Ayna or 250 ao 400 nc h ot 450 ao 
800 nc npHpocT noKpacHeHHH BOBce He HMeeT MecTa. 

V floKpacHeHHe Ha tom OTpesiie. nyTH, Koraphm saKAioneH b npeaeAax 0 -505 
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nc no X> paBHO 0.24 (non r=410 nc), a na OTpesKe CAeayioiijHX 50 ncno ^ 
oho pacTeT eige Ha 0.07, cTaHOBHCb 0.31. 3aTo noKpacHeHne bhobb yBeAHHB- 

Baercar «ia 0.12 na CAeflyiomexi oTpesKe nyra aahhoh Bcero b 50 — 100 nc, a bto ll ftiJt ' 

cooimeTCTByeT iipefleAaM £ ot 100 po 110 nc. <Z[aAee noKpacneHne n omt m He 
HMeeT npnpocTa. 





MepTeiK 42 


OSAacTt OK 23 np'HBACKAa k ce6e MaAO BKHMamifl HCCAe^oBaTeACH, one- 

BHflHo, H3-aa ee paBHOMepnoro cpona, 6es ceeTAbix crynjeHHH sbcsa h 6e3 TeM- 
HbIX 6op03AOK BBeSAHWX pa3peJKeHHH. rioSTOMy Mb! He HMeeM nOHTH IHIKaKHX 
flBHHblX RASl cpaBlieHHB, 6CAH HC CHHTaTb paOOTbl O O p T a [732], KOTOpblH He 
Haii'CA aflecb aaMCTHoro riorAOigenKH. Ho 3to aci'ko oGtjjichihmo Ten, hto 
O o p t noAbBOBa ach iBecbMa 6 aH 3KHMH 3Be3AaMH. Measly tcm, 3 to nanpaBAe- 
HHe BBABCTC5I 6e3yCAOBHO KIITepeCHblM, XOT/I 6bl nOTOMy, HTO, nOAb3yBCb n03A- 

hhmh 3 Ee 3 Aa.MH, mw CMorAK BbiBBHTb 3?,ec b norAoijjeHHe ynie non r =70 nc. 


I1K25 (a= 5 / '37 m , 3= + 44^50'; /=133°, b= +9°) — 3 co 3 Be 3 £HH B 03 - 
HHnero. KapTa Ns 28 b ai’Aace P o c c a. S^ecb bbho bhahm TeMHwe 6opo3£Kis 
n pa 3 B 0 «bH Ha (pone flOBOAbHO 6oraioro 3Be3flf.MH ynacTKa ne6a. 
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328 Diana neTBepTaH __ 

npoHHKHOBeHHe b AaHHOM HanpaBAeHHH AocTHraeT 1600 nc. Ha kphboh 
yBerosoro H36biTKa (nepTesK 43) mojkho 3aM©THTb 6biCTpoe yBCAHneHHe noKpac- 
«eHHa b npe^eAax ao 100 nc h h3aomw okoao 300 — 350 h 600 700 no. 

ripHpocT noKpacHeHHH a ah npocTpaHCTBa 50 100 nc (320 <C r <C 

640 nc) b IV 2 pa3a Menbine, neM aah npocTpaHCTBa 0<£< 50 nc. Ho aah Aan- 
Horo HanpaBAeHHH xapaKTepno 3aM©THoe yBeAHneHHe noKpacHeHHH Ha 6oAb- 
iii om yAaA-sHHH ot irac, t. e. hmchho: ot =700 nc, MCMy cooTBeTCTByeT 
HO nc. n P H btom yBeAHHeHHe paBHO nonra 0.1 3B. BeAHHHHbi b HHrrepBaAe 

110 <*< 205. 

rioKpacHeHHe na nepBbin KHAonapceK paBHO 0.40 3B. BeAHHHHbi, ; 
nK39 («= 19*47”, 5=+44"50'; /-47°, b= +9°). 

/(aHHan IlAom,aAb HaxoAHTCH na Kparo BecbMa HpKoro 3Be3AHoro o6A3Ka 
b co3Be3AHH Ae6eAH (KapTbi As 17 h Ns 21 no P o c c y). H©AaA©KO ot neHT- 
pa riAoiijaAH na o6AaKO npoeKTHpyercH cAa6oe narao noreiviHeHHH. 

npoHHKHOBeHHe B 9TOM HanpaBAeHHH AOBOAbHO BCAHKO: HMeiOTCH OTACAb- 
Hbie 3Be3AbI Ha pacCTOHHHH AO 3 KHAOHapceKOB. 

y?Ke Ha 6AHH4aHiHHx paccroHHHHX ii or ao luch H e HMeeT BecbMa 3aMerayio 

BeAHHHHy (nepTejK 44) h ao r— 200 nc oho acpjkhtch Ha ypoBHe 0.15 3b. Be- 
AHHHHbi. HaHHHan c r— 250 nc oho paoreT h npn r=400 nc npeBbimaeT 0.30. 
v^aAee, KpHBan CAeAyeT cnoKOHHee, noBbimaHCb npn r=1500 nc ao 0.42. 

C 6oAbinoH BepoHTHOCTbio mojkho npeAnoAOHKHTb, hto Ha OTpe3Ke nyTH Ay- 
na ot 200 ao 400 nc HMeeTCH nonTH AHCKpeTHoe o6Aai<o pacceHBaioiijero b©- 
ujecTBa. 


npocTpaHCTBa 0<?< 50 nc (f= 320 no) npnpocT noKpacHeHHH b 
3 paaa 6oAbiue, neM b cao© 50 <£< 100 nc. FIocAe *=100 nc npnpocT h36mt- 

Ka ijBeTa HesHaHHTeACH. 



*IepTe3K 44 


Ha paccTOHHHH Han6oAee AaAeKHx 3Be3A (*=450 nc) h 36 wtok hibcta 6e- 
Aee 0.50, t. e. Ha 0. 1 npeBocxoAHT to 3HaHeHiie, KOToporo KpHBan AOCTHraeT 
npH r= 1500 nc (npn *= 235 nc). 
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BeAHHHHa noKpacHeHHH Ha nepBWH KHAonapoeK paBHa 0.36 3B. bcahhhhh, 
a Ha cAe^yioiJ|HH KHAonapceK — 0.12. 

I1K41 ( <% = 2P50 m , § = +45°00'; / = 61°, i= - 8°). 

riAoujaflb 9Ta TaKHie pacnoAonteHa b co3Bea#HH Ae6e^H, Ha rpannup c 
JIlIjepH^H, HO 33HHMaeT MeCTO BAaAH OT HpKHX 3Be3AHbIX OOAaKOB HAH Test- It*, u J 

Hbix o6AacT©H (itapTa JVe 18 no aTAacy Pocca). 

KpHBan UBeTOBoro H36biTKa xopomo npeACTaBAena ao 1600 nc (nepTeJ*. 

45), oAHaKO h36wtkh yBeTa onpeAeAeHbi h aah OTAeAbHbix sbcsa, pacnoAoateH- 

HbIX Ha paCCTOHHHHX OKOAO 3 KHAOnaptCKOB. 

H36bITO,K HfiCTa !Ha ITepBblH IK1H AOH ap GeK paiB-QHi 0.44 3B. BeAjHHHHbl. 3a KO- Jpg# 1 

scjMpnyHeHT H36npa’reAbHoro norAOu^eH hh b Aamio.w nanpaB achhh mohsho npn- - 

3Aocb, TaKJise, pacoeiHBaiomaH cnoco&HocTb ana ha t€ a bn o 6oAbiire na nep- 
bom OTpeaice nyTH Ayna, cooTBeTCTByiomeM ^ == 50 nc, neM b CAoe 50<^< 100 * W" 

nc. Ho, saw riocAe ^==100 nc HMeeT Metro BecbMa aa.Me.THbiH npnpocT ijBera, ia! ,3 *■ 

npeBbimaioujHH b CAoe 100 <A< 155 nc 0.12 3B. BeAHHHHbi. CAeAOBaTeAbHo, (fw'-v 

HAOTHOCTb ipaicceHBaioLueH cpeAJbi b nocAeAytoureM napa'AACAbiHOM raAaKTHnecKO- fe- W -- 1 ’*! 

MV SKBaxopy CAoe, toalijhhoh b 50 nc, ne Meiibme, a cKopee — HecKOAbKO 6oAb- 'f ’ 

me, neM b CAoe 50<C^< 100 nc. Ho n AaAbine iraGAiOAaercH y b e a h h ch h e noK- jury ’■ 

pacHeHHH. IlocAeAlJee ne MeHbuie 0.65 3B. BeAHHHHbi npn r= 1500 nc 

B ITK 41 Phcah MccAeAOBiaAa oStpee norAoiijoMHe [774], a OopT Wm '' ** * 

1732] narneA fiOAbiime pacxoJKAcnHa MeatAy AaiimbiMH no<ACH€TO'R BHeraAaKTH- ![»» ] ' 

necKHx TyMaHieocTeH Xa6 6Aa h H36biTKaMH yBeTa, ocuoBanHbiMH na ashm-mx vJP** 1 ‘ ‘ 

n a p k x a p c t a. HaKOnen, MaM HBBecTMo kocbciihoih 06 hcca e.ict :aimn K a p- W§jL 1 > i 



'iepiejK 4£ 
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330 TjiaBa leTBepTaa 

n o b a (Publ. Am. Astr. Soc., 1942), KOHCTaTHpoBaBiuero doAbiuyio Hppe- 
ryAHpHOCTb b 9TOH o6AacTH. KapnoB pa3AeAHA ee Ha CBeTAbie h TeMHbie 
ynacTKH h noAyHHA aah cBeTAoro ynacTKa h36mtok ijBeTa paBHbiM 0.02 ao 
r=1100 nc h +0.06 aah 1100<r< 1500. TeMHoro ynacnca oh noAyMHA 
b Tex Hie oTpe 3 Kax nyro Ayna + 0.07 h + 0.30, cootbctctbchho. HaM TpyAiio 

CO'nGCTajBiHTb 9TH 3HaHe»HH C HaiUHMH, T. K. Mb! IHe 3 HaeM KaK HCnpaBHA aSTOp 
paCCTOHHHB, HO OHCBHAHO TO, HTO BO BTOpOH nOAOBHH© nyTH Ay’ia, HM6HHO OKO- 

jvo£= 100 nc, HMeer mccto 3aMeTHoe noKpacHeHHe. HaM KeH3BecTHO TaKJKe, KaK 
6wAa pa3A£AeHa aBTopoM IlAoiijaAb Ha CBeTAbie h TeMHbie ynacTKH, ho 3bo3a 
HCnOAb 30 BaHO He TBK MHOTO, HTO'6bI ACAeHHe MOvKHO 6bIAO 6bl CHHTaTb ^AeCO" 

o6pa3HbiM. BnponeM, upperyAHpHocTb norAomeHHH Ha He6oAbuioH noBepxno- 
cth I1K41 BnoAHe npaBAonoAobHa h bobmojkhio, hto oh a AaeT o ce6e 3HaTb h 
Ha Harnefi kphboh, koto pan b HeKOTopwx ee nacTHX HMeeT 3aMeTHoe pacceawne. 

B KanecTBe o6ih,hx 3aMenaHHH oTHOCHTeAbHio nara FlAOUJaAeH Aamtofi 
r pynnbi 3 aMeTHM, hto paiGCMOTpeH'Hbie FIK xapaKTepH3yioT MaAfaie raAaKTHHe- 
CK.He IHHpOTbl. npOHHICHO'Bemie B HHX AOBOAbHO 6oAbHIOe: OT 1600 AO 3500 nc. 
BoAbiHHHCTBo H3 hhx o6napyiKHBaeT npepbiBHoe pacnpocTpaHCHiie H36npaTeAb- 
ho norAoiHaioiH,ero BeujecTBa. OAHa H3 p a cc mot pe : iitmx UK o6Hapy>KHBaeT, hto 
rpaiH'Hiia«raAaKTHHecKC:ro caoh» HacTynaeT panbine, hcm npn 100 no (FIK 
18). ^Be Apyrae (FIK 23,39) hm«ot peaxo BbipaH<eHHbie rpaHHijbi okoao 110 
h 100 nc. B AByx ocTaAbHbix (FIK 25, 41) BbiaBAeHbi 3HaHHTeAbHbie Maccbi 

pacceHBaioin,ero BeujecTBa h 3a npeAeABMH raxaRTHHecxoro caob, npn noBbime- 
hhh HaA SKBaTOpoM FaAaKTHKH, 3HaHHTeAbHO 6oAbHxeM hcm £ 100 nc. HapaAy 

c 9 thm, ecTb HanpaBAeHHH, rAe paccenBaioigaa cnoco6HocTb raAaKTHHecKoro 
BeujecTBa b 2— — 2Mi pa3a 6oAbiue Ha 6ahbkhx ot nac h ot raAaKTHHecKoi o 
sKBaTOpa paccTOHHHHX, t. e. oHa npn 0 ^ 50 nc GoAbuie, neM npa 

50 <?< 100 nc. 

3toT (paKT MOJKHO paCCMaTpHBBTb KaK yK*3aHHC Ha HeOAHOpOAHOCTb nAOT- 
hocth H36npaTeAbHO norAonjaioujero BenjecTBa b «raAaKTHHecKOM CAoe» h ee 
naAOHHe no Mepe yAaAeHHH ot raAaKTHHeoKOH nAOCKOCTH. 

H36biroK i^BeTa wa nepBbifi KHAonapcex koacCactch aah AaHHbix riAoui,a- 
A«H OT 0.36 AO 0.44 3B. BeAHHHHbl. 

H3 pace motp e HHbi x FlAonjaAen AHUib OAHa, hmchho UK 18 HaxoAHTca 
BHyTpH 30HW H36eraiHHa. ^bc Apyrne (FIK 23 , 41 ) p ac n o-AoateH w Ha caMoii 
rpaHHige, a ocTaAbHbie Ase (FIK 25 , 39 ) — h BOBce 3a 30H0H H36eraHHB. 06 pa- 
uiaeT Ha ce6n BHUMaimne noT cpaxT, hto FIK 18 xapaKTepHayercH nowra Han6oAb- 
uihm noKpacHenneM, xoth rpaHH^ «caoh» 3 Aecb iracTynaeT 6 ahikc, hcm b 
ocTaAbHbix FlAoiijaAHX. C Apyrofl ctopohw, FIK 39 HMeeT HaHMeHbuiee norAoiije- 
HHe. OTHOCHTeAbHO MeHbuie norAOiijeHHe h b FIK 25 , TaKiKe HaxoABiH,oncfi bh» 
30Hbl H 36 eraHHH. 
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Hm-epecHo paccMOi’peTb OTHOiueHMe H36wTKa yBera b npeaeAax 0<£< 50 
k H36biTKy peer a b npeae/iax 50 <£< 100 nc. 3 to OTHomeHHe aoahcho xapaK- 
TepH30BaTb CTeneHb HBMeHeHHH itaothocth pacceiiBaioiiiero BemecTBa no Mepe 

yAaAeHHH ot raAaKTHHecKOH nAocKocTH. 

Ero 3HaHeHHe AOBOAbBO BeAHKO H BMOCTe C TCM yCTOHHHBO A A Hi pa3HbIX 

FlAomaAen, 6gah He ewraTb FIK 25. B cpeAHetw, ohd okoao 2.5 — 3.0. Hwrepec- 
ho h to, hto 3TO' OTHomeHHe npH paccMorpeHHH H36biTKOB uBeTa b npeAeAax 

50 <£< 100 h 100 <£<150 aah A»yx H3 AaHHwx FIK (MjJVs25, 41) okoao 

H 6oAee CAHHHUbl, COOTBOTCTBCHHO. CAeAOBaTCAbHO, HMeiOTCH npHMepbl, KOTAA 
nAOTHOCTb BemecTBa Hie yMCHbrnaercH, a cTaHOBHTCsr 1 - Aa>Ke 6oAbme 3a npeACAa • 

mh £=“ 100 nc no opaBHenHio c TeM, nTo'n.weeTCH b npeAeaax 50 <£< 100 nc. 
OcHOBHbie xapaKTepncTHKH aah nK ashhoh rpynnw cboachw b Ta6Anny 

XXXIX. 


Ta6AH U a XXXIX 


HK | 

b | 

1 

npOHHstHOaic- 

hhc 

HanfioALmee 

< i 

H36MYOK UB. 
Ha ncpBWH 

KGC 

IlpHpOCT UBe- 
TS. Ha BTOpOH 
KUC 






in 

m 

x8 

+ 6° 

68° 

3600 nc 

165 nc 

0.43 

0.0s? 

23 

-7 

120 

2750 

310 

41 

05 

25 

+ 9 

133 

1600 

250 

40 

— 

39 

+ 9 

47 

3500 

545 

3 6 

12 


—8 

61 

1600 

225 

44 

38 


HaKonen npuBCAeM Aam-iwe, xapaKTepHayioiHHC oLmee (poTorpatfmHecKoe 
norAOUjeHne CBexa b IIaolu a/xnx a^hhoh rpynnw (rafiA. XL). 


Ta6AHija XL 


nK b 1 

100 nc 

200 

300 

O 

0 

0 

0 

!>. 

1000 

1200 

1500 

1700 

2000 

2200 

18 +6° 68° 

0?J2 

0.73 

I.72 

1.82 

2.03 

2.24 

2.24 

2.29 

2.30 

__ 



23 —7 120 

83 

94 

3 ° 

Si 

1.66 

13 

13 

13 

18 

2.29 

2.34 

25 +9 133 

88 

94 

09 

6l 

82 

08 

18 

18 

c is; 

— 

— 

39 4-9 47 

83 

83 

30 

65 

66 

1.87 

1.87 

29 

34 

2.50 

2.65 

41 — 8 6 1 

68 

1-25 

30 

46 

66 

2.29 

2.60 

3-38 

(3-38) 

— 

— 


CpeAHee 3HaneHHe oGiuero <p OTorpasJ) h necKoro norAomeHHH Ha ncpswH 
KHAonapceK paBHO 2.12 bb. seAHHHHbi. CpeAHee aHanenne na 1 xnc — okoao 1.42. 


§ 9. ITorAOiueiiHc cneTa is ABCHaAnaxii FlAOijiaAHX KanTefina JVeJMb 2, 3, 7, 10, 
17, 20, 21, 22, 26, 38, 42 H 43, pacnoAoiKeHHbix Ha yMepeHHbix raaaKTHHecKHX 

raapoTax 

FaAaKTHHecKHe rawporbi nK N 2 .N 2 2, 3, 7, 10, 17. 20, 21, 22, 26, 38, 42 
h 43 saKAioHeHbi b npeAeaax 13 — 20° no a6coAK>THOH BeAHHHHe. Mm cnuTaeM 
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332 TjiaBa neTBepTaa 

9TH riAouja^H xapaKTepH3yioigHMH HanpaBAeHiHa «yMepeHHbix» raAaKTHnecKHX i 

runpoT. 

OK2 (a — 0 A 05 m , S = -4-75°20'; / = 88°, 2* = 1 3° ) pacnoAOJKeHa b co 3 - 
Be3flHH yetpea (xapTa Ns 24 no Poccy). BoAbinne reMHbie pa3BOAMS, neM bo- 
x»6iije nopaaseHa 3HanHTeAbHaa o6AacTb BOKpyr FIK 2, BCTynaiOT KpaaMU Ha hc- 
cAeflyeMyio hbmh nAoujaAb. 

• Poct noKpacHeHHH HaHHuaercH b FIK 2 AOBOAbHO 6ah3ko h k r— 300 no 
h36wtok ijBeTa npeBbimaeT 0.2 3B. iBeAHHHHbi. Bo3pacTaa aaAee HiepaBHOMepHo, 
jcpHBaa H36wTKa ^ocTHraeT npn r =? 1 khc 0.43 3B. BeAmHMbi (HeprreuK 46). 



KpHBaa, o6Hapy»HBaH h3aomw npn r — 250, 450, 600 no, &aeT ocHOBaHne 
CHHTaTb p aonpoc t> p ajreHHe pacooHBaioiijero BeiijecrBa n btom Hiatap'atBAeBHH kaoh- 
KOBaTbiM. 3HannTCAbHoe noKpacweHHe o6iiapy>KnnacTcji h asacko 3 a npe/ieAaivra 

£=100 nc ('HanHHaH c r=440 no). 

06AacTb nK 2 HCCAeAOBaAacb nacTO. /I ah He© xapaKTepHO pa3AHHHe nor- 
AOUJOHHH B npeACAaX H©6oAb)UIOH nOiaepXHOCTII [774, 291 H Ap.]. MbI TaKJK© 

3aM€THAH nOAOSnoe HBACHHO B OTHOUICHHH nOKpaOHeUKH. 1 KDwHaH H.aCTb FIaO- 

Luaflu oco6eHHo oTAHnaeTCH ot Apyrnx. 9 to 3acTaBHAo nac HCCKOAbKo orpaHii- 
HHTb HccAeAyeMbie ynacTKH. KoHenno, sto cAeAyer CHHTaxb toamco nepBWM aTa- 
nOM MCiCAOlAOBaiHlHH, KOTA'a MbI CTpeMiHMCH TIOAyH'HTb X ap aiKT ©plHCTHK y B C )P e A* 
h c m aah AaHHoro HanpaiBAeHWH. BnacAeACTBHH neo.6xoAHMo nipHcrynHTb h k 
HCCA eAOBaHHio p a 3 h bi x HanpaBAeHHii b npeAeAax oaihoh UK. /(a a SToro, 

1 HHTepecHo, hto C h p c [8411 h B o k [375] nojiy^Hjin coBepraeHHo pa3- 
AHHHbie 3HaneHHH aah H36biTKa ABeTa: 0.55 — nepBbift h 0.17 Ha 1 Knc — BTopoft 
aBTop. IIpaBAa, h MaTepnaa 6 hji y hhx BecbMa pa3HOBecHbift: 9 3Be3A y nepBoro h 
124 — y APyroro. 
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HccjieflOBaHHe H36HpaTejn>Horo norjioiu,eHHH CBeTa 333 

OflHaKO, Heo6xOflHMO no BO3M0JKH0CTH yBeAH^HTb KOAHHCCTBO 3BC3A,. eCAH He 3a 
CHeT HOBbIX HafiAIOAeHHH, TO BO BCJIKOM CAyHae 3a CHET HBMepCHHH Apyrnx 
3BC3A Ha iHMeiom|nxcH raeraniBB'ax, ai Taiiorae h 3a chct np hibao^chihih Tex 3Be3A, ko- 
Topwe HMeiOT no HiecKOAbKo onpeAeAeHHH, ho ib Ham KaiaAor He bojhah b cbh- 
3H C Heo6xOAHMOCTbK> npoBepKH H BIieCeHHH KOppeKTHBOB. TaKHX 3Be3& B H:a- 
mux apxHBax coSpaAocb b cpcAHCM okoao 5 — 8% b KaatAOH n.,\onia ah. H3Me- 
peHHe JKe Apyrnx 3 Be a a Ha Tex ®e HeraTHBax Aacr 6 oamiioh acht o ah nre AbHibi it 
MarepnaA. 

FIK 3 (a , = 4 ,l 08* > § = -j-?5 00'; /— 102°, Z>=>-j-18 °) — b co3bc3ahh /Kh* 
parpa. 3A©Cb noKpacHenne HaHHHaeTCJi oneHb 6ah3ko: yaie npn r = 100 nc H3- 
6mtok UBCTa — nonra 0.2 3B. BeAHHHHbi. Okoao r= 250 nc CHOBa na6AioAaeTCK 

3HiaHHTeAbHbIH nOAbCM KpHBOH, HO AO BOA b I-IO paiBHOMepHlblfi Ha 6oAbIHOM XlpO- 

THJK'eHHH Ayna. ripHr= 1000 ric h36mtok UBCTa paBen 0.46 3B. bcahhhhw (nep.- 
Te>K 47). 



^epTejK 47 


rio'KpacHeHHe HanSoAee hhtchchbho b caohx, 6ah3ko Ae/KaiitHX k raAaKTH- 
necKOH itaockocth. 3flecb «raAaKTnnecKHiH caoh» pacnpocipaHcn ao 140 nc. 
IlocAe npeAeAa noKpacHei-Mie pacTeT He3HanHTeAbHO. 

nK 7 ( a = 20 ft 24 m , §=-(-75 00; l — 76°, = — f— 20° ) — -b tcmhom ynacTKe 
co3Be3AHH /IpaKOHa. /[ah 3toh FlAOinaAH TaKJKe xapaKTepHo BecbMa 6 ahskoc h 
3aMeTHoe noKpacneuHe: npn / = 100 nc H36biTOK ubcta npeBbimaeT 0.15 3B. 
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1 .334 

E€A. (nepTeiK 48). Ot f = 200 r — 500 noKpacMeHMe pacTeT paBHOMepwo, 
.floCTHraH noHTH 0.50 3B BeAHHHHbi, IlocAe BToro npe^eAa npnpanjeHHe ijBera 
He «a6AK>AaeTCH. 

B ^aHHOM iranpaBAeHHH uiHpHHy «raAaKTHHecKoro caoh» c ceBepHOH cto- 

poHfai Haflo CHHTarb paBHOH no KpaHHen Mepe 150 — 160 me. 3 to corAacyeTca 
c. HecoMHeHHofi 6AK30CTbio pacceHBaioLUHX iMacc k CoAHijy. 3a npefleAaMH ra- 
AaKTHHecKoro caoh nOKpacHeuHe BOBce He pacTer b npocrrpaHlCTBe, orpawnneH- 
hom z~ 510 nc. 

rioKpacHeHHe na nepBbin KHAonapceK paBHo 0.50 3B. BeAHHHHbi, ho oho ao- 
cTnraeT 3Toro sHaneHHH yjne npn r — 500 nc. Ha npOTjuKeHHH ate nyTH Ayna ot 
r = 500 ao r— 1000 no npnpocT uBe _ ra TaKJKe BOBce He naSAiOAaeTcn. 
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HepTeiK 48 

KpHBaH yBeroBoro H36biTKa cTpaAaer 6oAbinnM pacceAHneM b toh ee na- 
cth, KOTopaa cooTBeTCTByeT r= 150 — 250 nc. Bo3Mojkho, hto bto pacceHHHe — 
pe 3 yAbraT HpperyAnpuocTH noKpacH©HHJi. Aio6onbiTHO BcnoMHHTb, hto C a o- 
KyM H C H T T e p A H, HCCACAOBaBUIHe norAOHjeHHC B 6oAbIHOM nOAe B 92 KB. 
rpaAyca, MamAH 3Aecb oneHb 6oAbiiiyio inpperyAHpHOCTb ero [883]. BecbMa Be 
poHTno, hto ot norAompioui.ero o6Aaica, npKcyrcTByionjero 3Aecb, BMCTynaiOT 
OTAeAbHbie pacceHBaKHgHe cbct KAOHbH, noAxtoAHisne K HaM Ha 6 ah3khc pac- 
CTOHHHHI. OyeHKy C H poo M [841] nOKpaCHCHKH B 0.22 3B. BeAHHHHbi H«Ab3H 
npH3HaTb npaiBHAbHIOH. 

BooSnjeme He noA^eiKHT comhchhio, hto BecbMa o6uiHpHoe norAOigeHHe, 3a- 
XBaTbiBaio iu.ee He toabko o6Aacrb I1K 7, ho h o6AacTH UK 2 h I4K 3, paempo- 
CTpameHo 3Aecb ot raAaKTHHecKoro SKBaTopa noHTH BnAOTb ao CeBepnoro no- 
Aioca MHpa. IloACHeTbi BHeraAaKTHHecKHX TyMaKHOCTefi no X a 6 6 a y h npeA- 
EBapHTeAbHbie HCCAeAOBaHHH nOKpaCHeHHH BoKOM H C B a H [375] KOHCTaTH- 
pytoT HaAHHHe b btoh o6AacTH 6oAbinoro o6in,ero nor ao iubhhh h 6oamuhx ijbc- 
TOBblX H36bITKOB 3Be3A. 
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I1K 10 (a=5 , '08 m , S = -|— 60°10'; /= 118°, &=-f-13 °) — b co3Be3#HH ffiu- 
pa<J)a (KapTa JVb 28 no Poccy). 3flecb Ka6AK)flaercH pesKoe ybeAHHcinie no- , * i 

KpacHeHHH orr= 150 ao r =* 400 nc (■nepreat 49). Poct ^eTa sa bth 250 nc )J'J| 

npeBocxoaHT 0.2 3B. bcahtohim. riocAe aroro itbct 3 Be;;;; ire mchhctch Ha npoTH- *# 7 

>KeHHH xiohth 600 napceKOB. 3aTeM CHOBa HMeeT MecTO yBeAHHCHne noKpacneHHH, ’j|Ti 

jocTHraioiijero npn r— 1600 nc 0.5 3B. BeAHHHHM. 
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HepTem 49 

CAeAOBaTCAbHO, IIpH3I<BaTOpHaAbHbIH ra AaKTHMCCKHH CAOH 3fleCb 0'6pbl- 
BaeTCH npH ^ = 90 nc. Ho BHe npeaeAOB 3Toro caoh paccenBaiom,ee Bem,ecTi3o 
pacnoAOHieHO TaK*e h na# raAaKTHHecKHM CAoeM npn % = 225 nc. 


nK 17 (a = l9 ,l 23 m , 3 = -[-60 00; / = 59°, Z> = -{- 19') — B cbctaoih mscth 

CD3Be3flHa /IpaKOHa. 
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1 335 TjiaBa neTBepTan I 

IlAOlIiaflb paemOAOJKOHa B o6AaCTH OTHOCHTCAbHO paiRHOMepHOH 3Be3flHOH I 

riAOTHOcTH. rioKpacHemHe Ha^HHaeTca omchb 6ah3ko, ho oho hc npeBocxoAHT | 

0.15 3B. BeAHHHHbi ao r= = 350 nc h 0.25 ao t =700 nc (nepTeiK 50). npn ; | 

r =1000 nc oho eABa npeBbiuiaeT 0.30. ' 

Fpani^a upHBKBaTopHaAbHoro caoh 3Aecb npH Z = ”130 nc. Ho, nocAe sto- 
ro npeACAa noKpacucHHe Bee >ne pacreT n pacTeT aoboahho paBHOMepwo. Cac- 
AOBaTeAbHO, B ABHHOM HanpaBAeHHH MbI HMeCM He AHCKpeTHOe o6AaKO, pacnOAO- 
jKeHHoe basah ot caoh, a aoboahho nmpoKo pacnpocTpaHeHHyK) pacceHBaioigywJ- 
cpeAy. 

nK 20 ( a = 0*40 m , §=+45°20'; / = 89°, b=~ 17°). IlAoiijaAb pacno- 

AOJKeHa B C03BC3AHH AhAPOMCAM B o6AaCTH, I’AC IBHAHMaa 3B©3AHan IIAOT- 

HOCTb AOBOAbHO OAHOpO'AHa, HO KUKHaH HaCTb 1 1 AOin a a H HOCHT H CK OIXjp ble CACAbl 

noTeMneHHH. 

rioKpacHeHHe He Ha6AK>AaercH nonra ao r~ 250 nc (nepTea-t 51). FIocAe 
3Toro HMeeT mccto HeKOTopbiH cKciHOK ijBeTa, npeBbimaioiiiHH Ha npoTflxeHiu 
200 nc 0.1 3B. BeAHHHHbi. 3aTe.M, npnpocTa HeT ao r=900 nc, i’ac KpHBaa He- 

cKOAbKO noBbiuiaercH. 

rioKpacHeHHe npH r= 1000 nc He npeBbiuiaeT 0.18 3B. BeAHHHHibi, 3aTo 
nocAe 3Toro, Ha npoTiiiKeHHH 200 nc, oho yBeAHHHBaeTCH pesKo h npn r — 1200 
nc AOCTHraeT 0.40 3B. BeAHHHHbi. /(ah AaHHOH nAOIIjaAH HMeiOTCH OTAeAbHbier 
3Be3AW na paccTOKHHH 6oAce A»yx KHAonapceKOB h ohh noKa3biBaiOT, hto no- 
KpaCHeHHe MaAO paCTCT AftAbUie (aO ! 0.45 3B. BeAHHHHbi). 



HepTem 51 


OgpainaeT Ha ce6a bhihm anne to o6cTO»TeAbCTBO’, hto b npHBKBaropnaAb- 
hom npocTpancTBe ao 70 nc noKpacHCHne BOBce He Ha&AJOAaeTCH. Anuib b 
CAOe 70<^< 135 HC OHO SaMeTHO H paBHO 0.13 3B. BeAHHHHbi Ha 200 nc. 
06AacTb npocTpaHCTBa sa % =135 nc cbo6oaho ot saMeTHoro norAOiiieHHH, ho 
b CAOe c rpaHhuaMH^= 290 n 350 nc BcrpenaeTca haothoc o6Aano pacceHBaio- 
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mero _ BeujecTBa. 3flecb — b btom caoc — abacko or raAaKTHHec.Koii iiaockocth 
noKpacHCHHe npeBbiuiaeT 0.20 3B. bcah'ihhm na 200 nc. 

I1K 21 (a = l A 36 m , § = -f-45°00'; /= 99°, J = — 17°). 

3ra nAomaAb TaioKe pacnoAOKCua b co3B€3/;hh An/ipoM<v:),bi h o6AacTb, 

KOTopyio 3aHHMaeT OHa, He BbiAeAfreTCH kakhmii ah6o bh aiimbimh CTpyKTypHWMH I#'? ? 

OCo6eH'HOCTHMH. 

noKpacHeHHe 3flecb, Boo6m,e, He bcahko (nepTOK 52). Oho 3 aMeTHO ot 
200 ao 400 nc, rpe iipiiiiHMaeT aHaneHMe okoao 0.2 3B. boa. h nocAe Hero Aep- 

asHTC'H Ha 3 tom ypOBHe BnAOTb nor= 650 nc. 3/iecb oho cHOBa HCCKOAbKO yae- ^?' r ! 

AHHHBaeTCH h AOCTHraeT 0.3 3B. BeAHHHHbi npn 1000 nc. IlocAeAHeMy paccro- ihfiK ! 

hhhk) b 9TOM HianpaBAeHHH cooTBeTCTByeT 290 nc. 

H.Lt 


Hepiest 52 

Ot r— 850 ao r— 1450 nc pocra noKpacireiiHn iiohth bobcc He «a 6 Aio- 

AaCTCH. 

nK 22 (a = 2*38 m , §=+45ol0' ; /=lll°, * — 13°)_ B Flepcee. 
npHpaiJieHHe ijBeTa He 6 oAbuioe 40 500 nc. /laAee noKpacHeHHe 3 aMerao 
pacxeT, AOCTHraa 0.29 y/Ke npn 900 nc h hmcji eige oahh pesKHH nipvipocr npn 
r— 1300 — 1400 nc, r^e SHianeHHe ns&tmca iinera AocTuraer 0.45 sb. bcahhh- 
Hbi (Hepxe>K 53). 

3tot nocACAHHH npHpocT pBCTa o6a3an cbohm npoHCXOJKAeHHe m pacceniBa- 
K)ujeS Macce, coc p e aoto« ren hoh 3 /iecb Ha paccronHUH £ =290 nc ot raAaKTHHe- 
ckoh nAocKocTH. B 9tom HanpasAeHHH noKpacHeriHe bobcc He pacxeT b ynacTKe 
rtpocTpaHCTBa, KOTopoMy cooTBeTCTByeT 45 <+< 110 nc. /lawHan o&AacTb, 
TaK/F.e KaK h OK 21 , HccACAoiiaiiia Beane .poM h H a , 1 - 1 tkc c [295]. 3 a- 

MCTHblX npOTHBOpeHHH MeSKAy HiaUIHMH H HX pe 3 yAbTaTaMH HieT HiH B OTHO'IIieiTHH 

ITK 21 , hh nK 22 . K AanHOMy nanpaBAeHHio 6 ah 3 ok oahh H 3 ynacTKos Mach- 
22. Ekmiji. A 6 acT. acTpoc]>. 06 c., Ms 12 
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338 Tjiaiia MeTBepTan 

MOTO FlyTH, HCC JV® AOB aHH bl X T. A. KoHAainBHAH {79], Ee peayAbTaTM 
raKJKe 6ah3kh k matiHHM. 



Hepre® S3 


l Hp» r— 1 Knc H36bITOK yiBera paBCH 0.29 3B. BCAHiHHHbl. 

nK 26 (<x = 6 7 '3S m , 5 = -]-4-4 o 50'; /=138', £=-|- 18 0 ) — B Bo3HHweM. 

nAOiaaflb pacnoAOHteHa b ynacTKe, 6eflHOM BiieraAaKTHHCCKHMH TyMaHHo- 

cthmh. Flo X a 6 6 a y [560] aah i iHCAa BHeraAaKTHHecKHX TyMaHnocreH 3aecb 
flOAJKHO 6biTb: log N = 1.75, HeMy cooTBeTCTsyeT norAoujeHHe b (pOTOrpacpH^e- 
ckhx Aynax, paBHoe 1.5 3B. boahhhhh. Benep HaxoflHT nonpacHCHHe okoao 
0.40 Ha 1 KHAonapceK [338]. 3bto K a a 3 e h [407] — TOAbKo 0.15 (nocAe npn- 
iieAeHHH k HHTepHayHOHaAbHOH chctcmc). llpaBAa, nocAe/urnS aBTop pacnoAa- 
raA pBerO'BMMH H 36 biTKaMH Bcero TOAbKo 16 3Be3fl. Ho mh HaxoflHM H36 wtok 
yBeTa He 6oAee 0.25 no r =900 nc h 0.35 h 6oAee, HaHHHaa c r =1000 nc 
(nepTcra 54). 

^=150 nc cAywHT Kax 6w rpaHHijefi 6AH33KB,aTopHaAbiroro caoh, ho npit 
290 nc norAoiuaroiyaH MaTepHH cHo«a aaeT 3HaTb o ce 6 e. 



HepTew 54 
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B ijHTHpoBaHHOH pa 6 ore B e k e p a npnpocT noKpacHenHH b npeaeAax 
250 1200 ne.BOBce oTcyrcTByeT, ho y Hero OTcyTCTBywr H tohkh Ha kphboh b 

npefleAax ot 650 no 1200 nc. Y Hac nte Mens ny nocAeAHHMH! anaqeiHiHHMH f 

HMeeTCH 40 45 3Be3fl H OHH BbIHBAJHOT pOCT nOrAOUXCHIHH paHbIHe, MeM OKOAO 
r ~ ^200 HC. 3HaHHT'eAbHbIH H36bITOK yBeTa BflaAH, T. e. 4AH paCCTOHHHfl B 
iy 2 KHAonapceKa, Ha6.M04ae.TCH h y Besepa. 


HK 38 («=18»46”, 3 — -f-45°10'; /=42°, ^ = +18 °)- b cosbcsahh Ah- 

pbl, 

riAOiija^b pacnoAOJKena »a rpamiue 4Byx ynacTKOB : 6e/iHoro BueraAaKTH- 
necKHMH TyMaHiHocTfiMH h — xapaKTepH 3 yeMoro hx HopMaAbHbiM hhcaom. 
3 flecb HOKpaciHCHHe MaAo. Poct H36btTKa uaera aaMe-ren ahihb HaHHHan c r = 

500 nc (nepTOK 55). 



HepTew 55 


B npeaeAax 0 < £ < 100 nc H36brroK ijBeTa paBeH 0.08 3 b. BeA. Ha 
350 nc. rioKpacHeHHe npa r = 1000 nc paBHo 0.18 3b. BeA. 


nK 42 (a — 22 A 1 9’", o=-|-45 40'; /= 70°, b = — 13°). 

riAoiijaflb pacnoAOJKeHa b co3bc3ahh BujepHybi — b noAe, OTHocHTeAbHO 

O&HOpOAHOH 3 I 3 C 34 HOH IIAOTHOCTH, HO CO C-Ad 6 bIMH TeMHbLMH GAC^clMH nOTCMHC” 

hhh. 9 tot ynacTOK xapaicrepH 3 yeTCH noHHaseHHbiM hhcaom BHeraAaKTHHecKiix 
Ty m a HHOcveii (log/V= 2.04), xoth h HaxoflHTCH BHe sohw H36eraHHH. 

B flaiiHOM HanpaBACHHH Benep j 338] ycMaTpiiBaeT npncyTCTBne Aeasa- 
hjhx oaho 3a ApyrHM o6AaKOB. Y Hac sto, noHsaAyn, He BbiHBAHeTCH. BnponeM 
npn r=250, 500 h 1 100 nc Ha kphboh, xoth h CAa6o, ho HaMenaroxcH h3aomw 

(nepTent 56). 

AanHan riAomaab xaiuKe 3acAy*HBaer Toro, hto6w noKpacHCHHe b Heii 
■6biA 0 H3yneHo AncfHpepeHUHpoBaHno H a noAoSne I1K 8, 18 h 41. 34ecb 
-norAonjeHHe mchhctch oneHb 6 wct P o c He6oAbuiHM HSMCHeHHeM HanpaBAeunn. 
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TjiaBa qeTBepTaa 


&pg 

Mo>KHO nonbITaTbCH OUCHHTb SHaneHHe — — — — =T> HCXOAH H 3 BbIHHCAeH— 

CE 

Horo HaMH H 30 biTKa yBeTa Ha nepBbiH KHAonapceK h cpeAHero 3 HaneHHH 06- 
ujero (j>OTorpa<J)HHecKoro norAow,eHHfi (c npuBeACHHeM k HHTepHaijHOHaAbHOHi. 
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x x Ax 
» if » 
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HepTem 56 

CHCTeMe), corAacHO aahhmm P h c a h [774] h B e h k e p a h HaHT* 
K e c [295]. B TaKOM CAynae 3 to OTHouieHne mojkho npH 3 HaTb 6 ah 3 khm k 5. 
no Phcah norAoujeHHe 3Aecb aoajkho nannHaTbca okoao r = 300 nc. 
Ha HauieM rpaipHKe STOMy paccTOHHHio cooTBeTCTByeT noKpacHeHHe, paBHoe- 
016 3 B. BeAHHHHbl. 


nK43 (a = 23 ,l 50 w , S = 44°50' ; /=80°, b=- 17°). ^annaa nAoujaA* 

fiaXOAHTCH B C 03 Be 3 AHH AhAPOMCAW, BHe 30 HbI H 36 eraHHH, HO Ha rpaHHH'e 
AByx ynacTKOB, oahh H 3 KOTopwx HMeeT HopMaAbHoe hhcao BHeraAaKTHHe- 

ckhx TyMaHHocTefi, no Xa6 6Ay (log AT— 1.63 — 2.22), a Apyrofi — 
xapaKTepH 3 yeTca AC(J)HynTOM hx (log N— 1.33 — 1.62). 

.noKpacHeHHe b nK 43 b o 6 iucm He ibcahko (nepTesK 57). Oho cTaiHO- 
BHTCH 33 MeTHblM AHDJb C paCCTOHHHH B 400 nC, HO npH T = 1 KHAOnapCeK 
oho He npeBbiuiaeT 0.21 sb. BeAHHHHbi. /(aHHbie BeiiKepa [291] TaKJKe- 
noATBepjKAaKDT HH 3 Koe 3 HaneHHe norAoujeHHH b HanpaBAeHHHx Ha nK 43. 


IIK43 


. ft & 


<> 6 A « 
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Hccjie^oBaHHe H36Hpa'rejibHoro norjiomeHHH cBeTa 342 

PaccMOTpHM Tenepb o 6 ii 2 ne xapaKTepucTHKH nAorgaaeS rpynnw III (Ta 6 - 
AHija XLI). 

Okoao noAOBHHW FlAOigaaefi paccMOTpeHHoS rpynnw o6Hapy>KHBaiOT 
npepbiBHoe pacnpeaeAeHHe pacceHBatoigero BenjecTBa. B HecKOAbKHx apyrnx 
3T0 CBOHCTBO BbipaHieHO He OHeHb HBHO. EcTb H TaKHe FlAOIIjaAH, flAH KOTCK- 
pwx yBeAHneHiie noKpacHeunn mojkho CHHTaTb nponopgHOHaAbHWM paccTO- 

HHHK). 

BoAbUlHM LjBeTOBbiM hsGwtkom na oflHH nepBbifi KHAonapcex BbiaeAH- 
iOTCfl riAonjaan JYeJVu 2, 3, 7. llepBaH h TpeTbn H 3 hhx pacnoAonseHbi b aoHe 
H36eraHHa, b toh ee nacTH, rae OHa, paeiiiHpHHCb, BwcTynaeT aaAexo ot 
raAaKTHnecKoro Kpyra h noHTH aocTHraer CePepHOro noxioca Mnpa- I1K3 
HaxoaHTcn xoTb h 3a ee npeaeAaMH, ho — 1 b o6AacTH, h3bccthoh noHHJKeH- 
HbiM KOAHnecTBoM BHeraAaKTHHecKnx TyMaHHocTen, FIKIO, oneBHano, H e HMe- 
eT OTHomeHHB k toh o6ihhphoh o6AacTH noTeiviHeHHH, KOTopan 3axBaTbmaeT 
Bee bth TpH flAoigaan, ho tcm He MeHee, Tanxie nopaaieHa 3HanHTeAbHbiM 
norAoujeHHeM. rioKpacHeHHe b Hen noHTH Taxoe JKe, xaic h b I1K2. 

OcTaAbHbie riAoitjaan, HCKAFonan euje IIK26 h ITK42, xapaKTepH 3 yioTCH 
gBeTOBbIMH H36bITKaMH, BeAHHHHbl KOTOpbIX 3HaHHTeAbHO MeHbUle. E.CAH 
HCKAIOPHTb H3 pacCMOTpeHHH XOTH 6bl TOAbKO nepBbie PeTbipe riAOIgaan, TO 
cpeaHHH H36biTOK gBera rah BocbMM I1K stoh rpynnw paBeH TOAbKO 0.27 
3B. BeAHHHHbi Ha nepBWH KHAonapceK. 

OcoCeHHo MaAo norAoigenHe b HK20, 38 h 43- 

npHpocT yBeTa Ha Bropoft KHAonapceK paBeH hah 6oAbme H36biTKa 
UseTa Ha nepBWH KHAonapceK a ah aByx rLvoigaaeH: Na 2 k JSTe 17. 

B HanpaBAeHHHx OK i>, 7 h 17 npHSKBaTopnaAbHWH caoh 0Ka3biBaeTcH 
uiHpe cpeaHero — ao 140— 160 nc. B I1K2, 10, 17, 20, 22, 26, 42 3H aPH- 
TeAbHwe Maccw paccenBaioujero BeigecTBa, opeBHano, pacnoAoaceHW h b aa- 
JveKHx OT raAaKTHnecKoro SKBaTopa npocTpaHCTBax. llpH 9 tom, b 6oAbiiiHH- 
ctbc cayuaeB ohh npoHBAHiOT eeon kbk ancKpeTriwe o6Aa K a. HcKAfonenHe 
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DiaBa «3eTBepTajr 


BCTpenaeivi Ha npHMepe I1K17, r&e noKpacHeHHe pacre-i- paBHOMepHo h nocAe- 
£ =130 nc, t. e., rae, noBH^HMOMy, HMeeTca uinpoKo pacnpocTpaneHHajr 
pacceHsaioigafl cpeaa. 

CpeflHee rah Been rpynnw noKpacHenne Ha nepewH KHAonapceK paBHO 
0-33 3B. BCA. 

3HaHeHH« o6iyero <j)OTorpat{>HHecKoro norAoujeHKH npHBefleHw b Ta6~ 
AHije XLII. 

Ta6AHoa; XLII 
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CpeflHee 3HaneHHe o 6 iu,ero (poTorpacjmHecKoro norAomeHHn na nepBbiK 
KHAonapceK paBHO 1.72 3B. BeAHHHHbl. 

§ 10. IIorAOigeHHe CBeTa b OflHHHaflijaTH IlAonja^HX KanTeiiiia JSfeJVfe 1, 4*. 
5, 6, 11, 12, 16, 27, 28, 36 h 37, pacnoAosKeHHbix Ha cpeflHHx raAaKTHHe- 

CKHX HIHpOTaX 

PaccMOTpHM Tenepb KpHBbie H 36 npaTeAbHoro norAonjeuHn rah LlAOiija- 

fleS KanTenHa N 2 JN 2 1, 4, 3, 6, 11, 12, 16, 27, 28, 36 h 37. Bee ohh pacno- 

AOJKeiibi Ha cpejiHX ra,AaKTHHecKHx lUMparax. IlocAefliHiHie 3aKAJOHaK>TCfr 

-B npefleAax ot + 27° ro + 42°. ^aHHbie LIK MoryT xapaKTepH30BaTb norAO- 
igeHHe Ha cpeflHHx raAaKTHnecKHx ninpoTax. 

IIK1 (« = 8 / '00 m , 5 = +89°00'; 1=91°, £ = +28°). 

4 aHKaH IlAOUjaflb HaxoflHTCji iiohth b tohkc CeBepHoro IloAioca h 
npeacTaBaneT co6oh oco6mh HHTepec b cbhsh c BonpocoM o norAoiijeHHH b 
obAacra 3 KBaTopnaAbHoro CeBepHoro noAioca. Euje bo BTopofi rAaBe wacTO- 
aujefi pa 6 oTbi, a TaKJKe h b neTBepTOM naparpatjie aaHHofi rAaBbi, mm hmcah 
CAtynafi noApo 6 Ho ocTaHOBUTbOH Ha norAom,eiHMH b btoim ynacrKe ne 6 a. LI pH 
9 TOM MbI CCblAaAHCb Ha pXR pa 60 T, yTBCipJKflaiOUJHX HaAWHHe ITOr AOIU,eHHH B: 
o 6 AacTH CeBepHoro noAioca Ha noBepxHocrn pa/wycoM ro 5 rpa^ycoB BOKpyr 
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HccjieflOBaHHe H 36 npaTejibiioro norjiomeHHH CBera 343 


tohkh noAioca. B HeKOTOpwx TOMKax 3toh o6AacTn riorAoiijeHHe ocoGchhq 
seAHKo (nanp., §=— 1-87°3, a=l.*05”‘ hah o = — |- 87°, oc—8 — 16*). 

HccAe^OBaHHafl hbmh IlAoiijaflb HaxOAHTca b6ah3h OAHoro H3 sthx yna- 
ctkob. B H€H mm TaKiKe KO'HCTaTMpyeM npHCVTCTBKe iHsfjHp&TCAbHo norAOima- 


louiero BeiijecTBa. 

Cy ah no Hauiefi KpHBofi HsGbrrKa yBeTa (nepTOK 58),. norAoin.eHHe Ha- 
cTynaeT okoao t — 150 nc, hto He nporaBOpeHHT npoHHM H3BecTHbiM ash- 
HbiM. Okoao r— 450 nc H36mtok ijBeTa AOCTHraeT 0.15 sb. bcahhhhm. Iloc- 
Ae SToro HacTynaeT 6oAee 3aMeTHbifi noflbeM KpHBofi, npoAOAiKaioujHHCH ao 
r =1100 nc, r^e h36mtok i£BeTa paBeH ya<e 0.35 3B. BeAHHHHbi. HeAb3H 
cHHTaTb, hto noA^eM kphboh npoTeKaeT rAaAKo, nao6opoT — okoa 0 550 - — 
700 h 850 — 1000 nc HMeeT Mecro 3aMeAAenne noKpacHeHHH. 



HauiH pe 3 yAbTaTbi, b oGiHjeM, coTAacHibi c npaACTaiBAeHHeM o ,ibvx oGaa- 
Kax, HaxoAHiijHxcH oaho 3 a Apyrniw b AaHHOM HanpaBAenHH. TaKoe npep- 
CTa.B AeHiHe cAeAyeT H 3 p«Aa paGoT Apyrnx asropoB. OGAa»a norAioinjaioujero 
BeigecTBa HaxoAHTcn b CAoe, onpeAeAJieMOM AByMH 3HaneHHHMH 210 k 
515 nc. Ho b CAoe ao £ — 100 nc noKpacneHne paBHO 0-08 Ha 200 nc. 

KpHByio iH36wTKa uiBeTa npHBOAHrr b oBoeii paGore h Bene-p [338 1. 
Ho y Hero ao r — 320 nc scero 43 3Be3AM, y Hac JKe — GoAee 170. FIo- 
BTOMy, Mbi CHHT'aeM, HTO, ib HacHHiocT!H, npocrpancTBO AO TAyGHHbi B 350 nc 
HCCAeAyeTCH h3mh HaAeiKHee. OTCK>Aa Hie BbiTeKaeT, hto HanaAo norAonjeHHB 

CAeAyeT CHHTdTb npn r — 100 — 150 nc, a iie 3 a r~ 270 nc, K a« sto 

yTBepnsAaeT Ha3BaHHbin aBTop. 

FIoKpaCHieHiHe paBTIO 0.27 3B. BeAHHHHbi. no C'Hpey H >K O' M H e p, 

[850], TaKHse, h36wtok HBeTa paBen 0.’"27. 
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344 TjiaBa qeTBepran 

fIK4 (a = 8*04 M , § = -(-74 50'; l— 107 , b=- f-32°) B cosBesAHH 7Knpa(})a. 


rioKpacHeHne 3Aecb booSijjc ne BeAHKO, Oho 3aMeTH0, rAaBHWM o6pa- | 

30M, HaHHHaa c r = 200 — 300 nc. IlocAe r — 500 nc, rfle h36mtoic yueTa j 

OKiOAO 0.15 3B. BeAHMHH'bi, XIOHTH iHCT HHKaKoro porra noKpaCHeHHH (qep- j 



HepTem 59 


ITIoKpacHeHHe Ha nepBwfi KHAonapceK He npeBbimaeT 0.15 3B. BeAHHHHM. 
FpaHH^, nocAe KOTopoS noKpacHeHne nepecraeT HapacraTb, onpeAeAJieT 

%_ — 250 nc. 

nK5 ( a = 12*28"*, 5= -j-75°00'; / = 91°, b = 4-42°) — B co3Be3AHH /IpaKOHa. 
IlAoujaAb xapaKrepH3yeTCH He6oAbuiHM noKpacHeHHeM. IlocAeAnee eABa 
AocTHraeT 0-10 npH f = 600 nc, a noxoM noHTH He B03pacTaeT. Ha nepBbiH 
KHAonapceK h36mtok ijBeTa He npeBocxoAHT 0.1/ 3B. BeAHHHHbi (nepTOK 60). 
Ha 6oAbinoM yAaAeHHH ot aKBaTopnaAbHofi haockocth (?> 330 nc) HMeeT 
MecTo npHpaigeHHe ijBeTa. 



HepTeiK 60 


OK6 (a=16' l 14 m , §=-t-74°50'; / = 75°, />=-f-36°) — B MaAOH MeABeA«ue. 

3Aecb noKpacHeHHe oneHb He6oAbinoe. 

Himch snaHeHne 0.07 npH r ■ - 100 nc, oho noHTH neH3MeHHo AepJKHTCH 

Ha 9T0M ypOBHe H AHIHb HeCKOAbKO 3Be3A, OTHOCHHJHXCH K paCCTOHHHHM 
OKOAO 1500 nc h npeBwiuaioiijHM nocAeAHne, o6HapyjKHBaeT noKpacHeHHe, 
eABa AOCTHraioujee 0-20 3B. BeAHHHHW (nepTeiK 61). 
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HccjieflOBaHHe H3£5npaTe;ibHoro noraomeHHH CBeTa 345 

ami a a iiAoma/ib, Taione Kan h ab© npe/tbiAViHHe, HccAeAoisaria B o- 
kom h C b a h [375], Ha-3a BecbMa He6oAbiuoro noKpacHenHH, KOHCTa- 

.4 
.3 
.2 
1 

00 

n 100 500 1000 1500 p 

HepTew 61 

THpyeMoro hmh b bthx HanpaBAeHHnx, aBTopw othocht I1K 4, 5 h 6 k «Hop- 
MaAbHbIM» o6AaCTHM. 

nKII (a = 7*07 m , o=-f 60 00'; / = 123°, b—-\- 27°) B co3Be3 AHH Pmch. 

rioKpacHeHne, moikho CKaaa-rb, BOBce OTcyTCTByeT ao r —250 nc (nep- 
Te* 62). 

3aTeM oiHio 0'6Hapy>KHBaeT ce6a ih Boapacnaer k f = 600 nc Annib ao 
0.12 3B. BeAHnnubi. 9to 3HaHCHHe oho coxpaHaeT Ha npoTJUKeHHH 400 — - 
500 nc- 3a npefleAaMH r = 1100 nc > 500 nc). mm HMeeM 27 3Be3A. Bee 

ohh noKaabiBaioT 3aMeTHoe noKpacHenne, b cpeflHeM, okoao 0.20 3B. BeAH- 
HHHbl. 

n.u,. 

.4 

.3 

.2 

.1 

0.0 


HeAaAeKO ot AaHHoro iHianpaB Ae h hh rroACHeraMH X a 66 a a bmabach 
. ynacTOK c n oh h >kchv mm mhcaom b Her a a akth nee k h x TyiMaHHOcTefi (log N— 132 ). 



HepTem 62 
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346 ItriaBa HCTBcp'rati 

Bo3mo»!ho, hto a to noKpacHCHHe caasaHO c o6cKypayneii, HMerouiefi MecTO e. 
3 tom HanpaBAeHHH, ho rrpoHB a hio in enc a Ha Aa ackhx o6 r be«Tax. 



I1K12 (® — 9*03 m , § — (-59 40 ; / = 123", /> = -f-41 c ) — b BoAbmoH MeAB&AHue. 

Jla.HHa.si riAoujaAb, Tax nee xax h npeflbiAyigaa, o 6 HapyjKHBaeT hckoto- 
poe norAoiyeHHe Ha aaAeKHx paccToaHHax: 1000> £> 650 nc (nepTeat 

63 ). B 6 ah 3 h >xe CoAHya, Ha npoTajxeHHH ao 600 nc, noKpacHeHHe npaxTH- 
necKH OTcyTCTByeT, 6 yAynn MeHee 0.05 3 B. BeAHHHHbi. HHTepecuo, hto h 
3Aecb oTMeneH liOAcneTaMH X a 6 6 a a AecpnyHT BHcraAaKTHHecKHx TyMaH- 
HocTe 3 (lo gN= 1 - 38 ). 



TTK 12 



^epTeat 63 

C h p c, HCCAeAOBaB am HanpaBACHMe, npnmeA, OAnaxo, k HeonpeAeAeH- 
HbiM BbiBOAaM [841]. Ho b yHTHpyeMOH 3Aecb pa6oTe eMy 6 mah AocTynHbt 

MenbiiiHe rAy6HHbi raAaKTHHecKoro ripocTpaHCTBa, HeM sto hmcct MecTO' 
y nac. 


I1K16 ( a== 1 7 / ‘29 ,>1 , §= +59 50 ; / — 56°, b — (-33 0 )_ B co3Be3AHK /IpaxoHa- 
3Aecb noKpacneHne coBepmeHHo OTcyTCTByeT ao r = 900 nc (nepTCJK 64). 



HepTem 64 
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HccjieflOBatiHe H36Hpa'rejibHoro noraomeiran CBeTa 347" 

FIocAe aToro npeAeaa 3aMereH’ HsfibrroK ijBeTa, xoth h HefioAbUioH. <<5aH- 
Hoe HanpaBAeHHe ac/Kht MeJKAy ynacTKaiviH, aah Koropwx no noAcneTaM 

BHeraAaKTHnecKHX Ty Man hoctch hmcct MecTo: 

1.33 < log N < 1.62 


I1K.27 (« — 7 /l 38 m , 5 = + 44°50'; l = 141 , b== + 29 ) — B co3Be3AHH.- 
PblCH. 

nK27 OTAHnaeTca mbawm H36npa'reAbHbiM norAOUjeHHeM h Ae?KHT oHa,. 

KCTaTH, B o6AacTH, KOTOpan xapaKTepasyeTca HopMaAbHbiMH hhca3mh BHe- 
raAaKTHHecKHx TyMaHHocTeii. TeM He MeHee, npn paccTOHHBHX, npeBbimafo- 
ujhx oahh KJHAonaipceK, noKpameHHe asct o ce6e stfaTb, nowra AOCTHra» ; , 

3HaneHHH 0.20 3B. bcahhhhm (nepTOK 65). 


/, I HK 27 


< » )» • « 5 ff 2 o * 1 


HepxejK 65 


.•4 1 

3 


1 b 04 p> 


FIK28 (# <sa 8*40 m , §=+45 r 00'; 2=14 3', b~ +39 ) — s co3Be3AHH Pwch.. 

B flaHHOM HanpaBAeHHH npocrpaHCTBO b npeAeAax 0 < r < 300 nc 
mojkho CHHTaTb cbo6oahmm ot noKpacneHHH, a A AH 400 < f <C 900 nc H3-- 
6 wtok ijBeTa oAHHaKOB h ne npeBbimaeT 0.1 3B. BeAHHHHbi (nepTeac 66). flo, 


nK 28 


; P r, 2o ?Q 

*0 9 t * 1 

1 1 * 


*• Sy0 


A * o 

2 


MepTew 66 
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1 ,348 FjiaBa aeTBepTan 

'Capcy [841], AaHHofi o6AacTH CBOHCTBeHO MaAoe HsGnpaTeAbHoe norAO- 
lijeHHe. 

OAHaKo, b HHTepBaAe r = 900 — 1000 nc HMeeT MecTO npHpauj,eHHe 

ijBeTa, noBHAHMOMy, oTBeHaioigee pacceMBafoineiviy o6Aany He6oiAbiiiHX pa3- 
M«po®. 3Aecb^ = 570 nc. HaKOHeu c r =1000 noKpacneHiHe Aep>KKTCH 

E na oflHOM ypoBHe, no KpanHefi Mepe, ao r — 1500 nc. 

HK36 f«= 16 A 46 m , 5= •+ 45°20'; l = 38°, b= + 39°) — b FepKyAeoe. 

v^aHHoe HanpaBAeHne noHTH cbo6oaho ot noKpacHeHHH. FIocAeAHee eABa 
40CTnraeT 0.13 3B. BCAHHHHbi h ocTaeTcn Ha 3 tom ypoBHe AO r — 2000 nc, 
r ^To hbahctch npeAeAOM Hainero npoHHKHOBeHHn b 3tom HanpaBAeHHn (nep- 

TejK 67). 



0 100 500 - 1CIJCI 1500 p 

tJepTejK 67 


F1K37 (a =17*49’”, 5 = -f-45 o 00'; l = 39°, £ = 4 - 28 ) — B TepKyAcce. 

IloKpacHeHiHH He saMeTHO ao t — 600 nc. IlocAe OA’Horo KHAonapeeKa 
'ananeHHe H36biTHa u,Be'ra, b cpeAneM, okoao 0.15 — 0-17 3B. bcahhhhw 
( nepTeJK 68). $aHHoe nanpaBAeiwe coBnaAaeT c ynacTKOM, KOTOpbifi corAac- 


r 



HepTew 08 
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HccJieflOBaHne H36npaTeJibHoro HorjiomeHHH CBeta 349" 

ho noac'ieTaM BHeraAaKTHHer.KHx TyMaHHocTeii, Haao npn3HaTb «HopMaAbHQ. 

Hp03paHHbTM»: 

1.63 <logiV< 2.22 

Bee nAOUjaflH flaHHOH rpynriw xapaKTepnayiOT norAoiijeHHe na cpeAHHX 
raAaKTHHecKHx uiHpoTax — b cpeflueM, aah ~ + 34°. norAoiijeHHe b hhx 
B ecbMa yMepeBHoe. Ha oflini nepBbiii KHAonapceic noKpacHemie b cpeAHeM- 
0.15 3 BC 3 AH 0 H BeAHMHHbl (Ta6AHya XLIII). AHUIb flAH AByX iTlK (NsNfi 1 
H 28) OHO 6oAbUie 0 20 3B- BeAKHHHbl. 


Ta6AH^ XLIII 


nK 

b 

l 

npOHHKHC- 

BCHKC 

Han6oji,inee 

* 

H 36 WTOK 
meTa Eta 
nepiHH xnc 

ripiepocmaeTa Ha 
OTpe3Ke nyra 
iooo<r<;i5oo nc 

I 

+28° 

91 0 

I 200 nc 

5 I 5 nc 

m 0 

0.2° 


4 

+32 

107 
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850 

iS 

0.0 1 
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+42 

9 1 
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+ 36 
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+41 
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IO 

IO 

16 

+ 33 

56 
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IO 

07 

27 

+29 

I4I 
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II 

09 

28 

+39 

M 3 
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945 

22 

02 

36 

+ 39 

38 

2000 

1260 

IO 

OI 

37 

+ 28 

39 

1500 

7°5 

15 

04 


Arnub B OAHOH H3 nK Aamiofi rpynnbi, a hmchho, — b LIK 1 MO*eM 
mm HadAioflaTb no kphboh HpperyAHpHocTb norAoujaioiijeH MaTepHH. G 


Apyrofi CToponbi, HecKOAbKo H3 hhx noKa3biBaK>T HaAHHHe oTAeAbHbix Macc 
pacceHBaioiJgero BeujecTBa Ha 6oAbmHx paccTOHHHJix or raAaKTHnecKoro ^k- 
Baropa: aah FIK 1 — HecKOAbKo «CTyneHe8» pocTa noKpacnemiH b npeAeAax-, 
210 <£< 515 no; aah I1K5 — yaeAHHenHe noKpacHenna npn Z > 330 nc; 
Aah nKII — npH ~> 450 nc; aah 1TIK28 — npu £=570 nc h t. a. 

J\ak nKII h nK12 pocT noKpacHeiiHa Ha 6oAbunix yAaACHHHx ot 3KBa- 
TopHaAbirofi nAocKocm coBnaAaer c normjKeHHbiM hhcaom BHeraAaKTHHecKHX. 
TyMaHHocTefi no noACHeTaM X a 6 6 a a. 


Ta6Auya XL IV 
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1 :350 rjiaBa MeTBepTaa 

rioKpacHeHHe 3flecb cBaaaHO c noTeMHeHHeM, hmcioujhm mccto b AaHHhix 
«anpaBAeHHax, ho npoHBAjuoigHMCH, oHeBHflHo, Ha flaAeKHx o6beKTax. 

^aHHbie 06 o6m,eM cpoTorpacpHHecKOM norAOiijeHHH npHBOAHTca b TaOAHye 
XLIV. Cpe^Hee 3HaneHHe o6igero (pOTorpacpHnecKoro norAomeHHa Ha nepBbti 
«HAOnapceK paBHO 0.78 3B. BeAHHHHbl. 

'§ 11. riorAOigeHHe ceeTa b flecHTH IlAOEgaflHX KairreHHa JV 2 JV 2 13, 14, 15, 
29, 30, 31 , 32, 33, 34 h 35 BbicoKHx raAaKTHnecKHx mupoT 

HaM OCTaAOCb pacCMOTpeTb KpHBbie yBCTOBOro H36bITKa AAH riAOHjafleH 

KanTeHHa NsJNfe 13, 14, 15, 29, 30, 31, 32, 33, 34, 35. raAaKTHHecKHe iuh- 
fpOTbi nepeMHCAeHHbix UK aaKAioHeHbi b npeAeAax 4~ 48 — + 72° h mohcho 

'CHHTaTb, hto flaHHbie n.\oiijaAK xapaKTepH3yioT norAomeHHe b bmcokhx ra- 
AaKTHHeCKHX UIHpOTaX. 

FIK13 (a=ll*03 m , 5=4-59 50'; /= 111°, b — 4-53) — B co3bc3ahh 
EoAblHOH MeABeAHUbl. 

B AaHHOM HanpaBAeHHH npOHHKHOBeHHe AOBOAbHO BeAHKO: AO 2300 nc 
h Ha BceM nyTH Ayna h36mtok yBera MeHee 0.13 3B. BeAHHHHbl (nepTejK 69). 

'HU 
.4. 

,.3. 

.2 

■ A 

0.0 


Ha nepBbifi KHAonapcex ero 3 HaneHHe eABa aoxoaht a o 0.08 3 B. BeAHHHHbl, 
•a npHpocr yBeTa 11a BTopon KHAonapcex — He SoAee 0.04 3 b. BeAHHHHbl. 

I1K14 (a=13*22" 1 , §= 4- 59 30'; /=81', b = 4~ 57°) — B EoAbuiofi 

'MeABeAHye. 

3 ACCb, npH r =? 100 nc, noKpacHeHHe paBHo 0.05 3 B. BeAHHHHbl (nep- 
TC/K 70 ) H OHO COXpaHKCT 9 TO aHaHOHiHe HOHTH AO 800 IK.. 9 tO HOKipaCH€HHC 
MOHflHO OTH 6 CTH 3 a CHeT OKOAOBKiBaTOpHiaAbHOH MaOCbi; palOCTOHHJMO HO AyHV 

3peHHH b 100 nc b a^hhom HanpaBAeHHH cooTBercTByeT yABAewne ot raAaK- 
THHeCKOH nAOCKOCTH Ha 85 nc. 

Booouje J«e, norAoujeHHe 3Aecb oneHb m3ao h He npeBoexoAHT 0.10 3B. 
•BeAHHHHbl Ha paccTOHHHn b IV2 KHAonapcexa. 
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HccjreAOBaHiie norjiomeHHH cseTa 35 j 


/taimoe nanpaBAeHHe uccAeAOBano CapcoM [841], KOTopwg Taione 
•otmctha HeBHaHHTeAbHOCTb noKpacHeHHH, xoth MarepnaA, Koi-opbiM npH- 
IUAOCb nCAb30BarbCB 6My, 6bl A OHCHb MaA. 



HepTeHC 70 


OK 15 (#-15*17", S— -j-59 50'; /= 6T, b- +48°) _ B 4 paK0H e. 

3naBeHIHfI 0.1 3B. BCAHHHHbl H3:6bITOK UBeTa flOCTIHTaeT IB BTlolM HailrpaB- 

■AeHHH TOAbKO okoao r — 1200 nc (nepTejK 71). H36MTOK u,BeTa Ha nepBbiH 
KHAOnapceK paBeH 0.08 bb. BeAHHHHbi, a npupaineuHe ero Ha snopoH kmao- 
T;apcei< — 0.07. 



HK29 (<*=9*39" 3— +44 50'; /= 141+ \} ~ + 50°) — B coaseaflHH 
IVIaAoro AbBa. 

rioKpacHeiiHC 3 a,ecb Tai«Ke Ma.\o, KaK h b npeflwayignx 11K (nep- 
72). H 36 WTOK npeTa na nepBbiH KHAOnapceK paseH 0.13 3B. BeAHHHHbi, 
"3 npHpaujeHHe Ha BTopoH KHAOnapceK — 0.06, 

OK 30 (a =10*37", 8= +45' 10'; /=135 ", b= +60 ) — B BoAbuiOH 

JvleflBeflHye. 
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B flaimoM HanpaBAeHHH noKpacHenne npHHHMaei 3 HaneHHe 0.04 3B. Be~ 
AHHHHbi OKOAO r — 100 nc, HeMy cooxBeTCTByeT \ — 07 nc (nepTejK 73 ). 



HepTe>K 72 


HaMHHan c r — 300 nc noKpacHeHHe nocTeneHHO, xoth h MeflAeimo, pacTer 
ao 0.15 3B. BeAHnHHbi npH T = 1660 nc. 



HepTeat 73 


FIK31 («=ll"37 m , §= +44°40’; / = 123°, b = + 68°) — b EoAbmoi* 


MeflBeainie. 

H36biTOK UBeTa Ha 
Ha npoTHJKCHHH BToporo 


npoTHiKeHHH nepBoro KHAonapceKa He 6oAee 0.07 n 
— OKOAO 0.10 3B. BeAHHHHbi (nepTOK 74). HanpaB- 



HepTent 74 
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llccjjeflOBamie H36HpaTejibiioro norjiomeHHH CBeTa 353 

ACHH6 coBnaflaET c ynacTKOM, rAe noACHeTaMH X a 6 6 a a otmchch hs^wtok 

nncAa BaeraAaKTHHecKKx TyMaHHocTeir: log/V--2.3. 

OK32 («= 12*51-, 5= +44°50'; / = 84°, + 1 2°) _ B cobbcsaw 

Fohhhx ricoB. 

rioKpacHiemie okoao 0.05 ab. BeAHHHHbi iimcct Mecxo y>Ke npw r = 100 nc„ 
t. e. b 6 am 33 kjb arropiH a. a me® m caoc ( coarraeTC tb ch ho : £ = 95 nc). /(aAee oiho me 
HapacTaeT hei npoT jHKewHH 400 nc. Ot r — 550 nc so 1050 nc Mb* imvieeM 6o- 
Aee BwcoKHH ypoBeinb KpHiBon (nepTeHj 75). Ho, noBH^HMoMy, npn r — 1100 nc, 
Aback o sa npefleAaMH raAaimtHecKoro caoh (tab £> 950 nc), hmcctch erne 
oaho aaMCTHoe npHipamjCHHe ub ctb Ha ,He6oAbmoM ooipesKe Ayna (1050 — - 
1150 nc). 

H U. i 

a I riK 3; 



^epTenc 75 

H36mtok ijEexa na nepBbin KHAonapceK okoao 0.10 3b. BeAHHHHbi. 

nK33 (a= 13 * 50 m , 8 = — |— 45 ° 1 0 ' ; /= 57 °, b =+ 67 °)__ B Fohhhx Ilcax. 

/(ah Han IlAoigaAb, nanaie kak h 6oAburamcTBO nAowaAen V rpynnw, 
OTHOCIHTC'H K «np03ipaHHbIM» IianpaB AeHHKM. Ho MOJK-HO CHKTaTb, HTO KpHBaH 

H36biTKa ijBeTa (nepTeiK 76) HMeeT Ana ypoBHn: or r = 100 ao r =500 nc, 

B Cp©A«eiM OKOAO 0.05 3B. BCAH'IHHlbl H OT — 600 nc ao npeA«Aa npOHHR- 
HOBeHHfl B cpeAHeM, OKOAO 0.08 0.12 3B. BeAHHHHbi. 


K.U 

V .4 . TIK 33 



HepTeiK 76 

23. Bkwiji. A 6 acT. acipo$. 06 c., Ns 12 
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354 fjiaBa neTBepTaa 

OK34 (oc=14 A 48 m , §»■ -}-45 o 00', / = 43°, b — -f- 59°) — B co3bc3ahh 

BoAonaca. 

XapaKTepHCTHKH aaiHiHOM FlAOiaafliH MaAO oTAHaaioTca or npeAbiayuiHX 

cAyaaeB. 

Ha 6oAbinnx paccTOHHHHX He6oAbiBOH h 3 6mtok mseTa, ohcbhaho, pea- 
aoh ( qepTCHt 77). npeAcnaiBAaeT HHTcpec to, hto AfliHHoe maixpaBAeiHHe cob- 
naflaeT c o6AacTbio, r^e HapHAy c ynacTKaMH HopMaAbHbix hhcca BHeraAaK- 
TKnecKiHX TyMaHHOCTefi, BCTpenaioTcji yaacTKH AefjMWjHTa nocACAHHX. 



^Iep’rejK 77 


( a= l5H9 m , 5= -(- 44°50 ; l — 39 , b -{-4:9 ) b FepKyAcce. 
KpiHFian BBeroBoro H 3 6biTKa aa» AaHHoro irartpaBAewHH (nepTOK 78) 
MBAO OTAHBaeTCH HO CBOHM XapaKTepHCTHKBM OT KpHBbIX, OTHOCHUJHXCH K 

HecKOAbKHM npeAMAy%HM nK. C K a 3 aHHoe b othoihchhh nK34 o pacnpeAe- 

AeHHH HHCAa BHeraAaKTH’ieCKHX TyMAHHOCTeH OTHOCHTCH H K AaHHOMy Ha- 


npaBAeHHK). BnoAHe AonycTHMo, hto b othx nanpaBAenHHx Maccbi norAOUja- 
io.o,ero h pac.oeHBaTOmero BcmecTBa BCTpenaioTCH «a &0AbUiHx paccTOHirmix 

( f > 1700 nc „ ^ > 1300 nc). npasAa, K a a 3 e h noAynHA AAH nK 35 Hy- 


I 

I 

I 

; D 

: 5 

I 


AeBOH H36bITOK IJBeTa, HO HOCAeAHHH OTHOCHTCH K HCHOAbSOBaHHbJM HM OT 


HOCHTeAbHO 6AH3KHM 10 3BC3ABM. 



^tepTeac 78 
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UccjienoBaHHe H.iSHpaTeJibHoro norjiomeHHH CBera 


355 


rtoTTiH see fl«arb IlAOiijaflCH Kainrefinia /raimoH rpyinnw, xapaiKTiepiH3y- 
loigne !H36HipareAb«oe norAiomieHHe, b cpeAHeM, Ha raiAaKTH necKOH miHpoTe, 
j.paBHOH +58.°5., noKa3biBaiOT, hto Ha 6 ah3khx paccTOHHHHX {flo 100 — 
200 nc) HOKpacneHiiLe 3ee3A He npeBQexo&HT 0.04 — 0.05 3b. BeAMHHHbi. 9to 

noKpaoneH'HC yeAMKOiM o6ai3aiHO cboihm nponcxcMKAeHHeM npH0K.BaTopHaAb.HO- 

My caok) flo z— 100 — 150 nc. <ZtaAee noKpacHemre o6biHHo ne HcnbiTbiBaeT 
pocTa. Ho aah pHfla llAomaAeH (I1K 32, 34, 35) waccw pacceHBaroujero 

BeigecalBia noeMAlHMOMy CKOH^eHmpHpofBaHibi n ina 'Becbfiwa 6 oAbmHx y/raAC- 

khhx no £• 

npH 0TOM. BaifllO MMCTb B HTO 1H BAaiAIH OT ra.AaKITlIHC.CKOH nAOOKOi- 

cth norAoigeHHe HepaBHOMepHO. HenoTopbie aBTOpbi (Hanp., Hannec h 

B e h k e p [714]) Hec.npaBefflAHBo cHHTaroT, hto nocAomeiiHe Hepa.BHOMepiio 
AO 500 nc, h paBHOMepHo — Ha 6oAee asackhx paccroHHHHX. 3to nenpa- 
BHAbHoe npeACTaBAeHHe BW3Bano TeM, hto He yHHTbmaeTCH, hto Ha SoAbiimx 
paccTOHHHHX «CTyneHHaTOCTb» KpHBbIX nOKpaCHeHHH He MOHieT npOHBAHTb- 
ch; TaM ona AOAJKHa «cMa3biBaTbc«» H3-3a yMeHbmenHH yrAOBbix fluaMeT- 
pon o.6A.aKOB norAOinarouiero BeiuecTna, ccah -cHKTaTb, hto stih o6AaKa o,nn- 
HaKOBbi no paiiMcpaw h no MHCAy b 6ah3Khx ih AatAeKMX npocTpaHCTsax. 

B 3»:KAioHOHne npHiBeflOM TiaifiAHftbi XLV h XL VI, coAep/KanjHe ciboakh 

AaHHbix 06 H36HpaTeAbHOM h o 6 iyeM (poTorpacpHHecKOM norAdujeHHH, coot- 
! BeTCTBeHHO. 


Ta6Anua XLV 
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CpeAHee 3HaneHHe H36biTKa UBeTa Ha oahh nepBbiS KHAonapceK paBHO 
0.09 3B. BeAHHHHhl. 3a cpeAHOC 3HiaHeHH« I< 03 (jKjl H UTte HTa nQKpaCHieHIHH H:aAO 
lipilHHTb 0.08 3B. BeAIHHIHH.br. rToKpaCHeifiHe B n p HBKlBaTO p Ha A bHOM C.AO.e, B 
■CpeAHCM, paBHO 0.03 3B. BeAHHHHbl Ha 100 nc. 
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356 PjiaBa ’jeTBepiaH 1 


CpeAHee 3HaneHHe' a6mero cpoTorparpHnecKoro norAomeHHH Ha oflHB* 

nepBwii KHAonapceK paBHo 0.47 3B. BeAHHHHbi. 


TaSAHua XLVI 
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§ 12. CpeflHHe BeAUHHHbi raAaKTHnecKoro norAOujeHHH ceeTa 

TaKHM o6pa30M, mm pacnoAaraeM kphbwmh h36wtkob u,BeTa 3Be3A b 
copoKa Tpex pasAMHHibix HanpaBAeHHHx h j\o rAy6nn |b 2 — 2 1 /2 KHAonap- 
cexa. 

BeAHHHHa H36brrKa ^eTa 3Be3A Ha oflKH, nepBbifi KHAonapceK 
BeCbMa 33BHCHT OT raAaKTHHeCKOH UIHpOTbl. C>Ha K0Ae6AeTCfl OT 0.49 3B. Be- 

AHHHHbl, flAH raAaKTHHeCKOH HAOCKOCTH, AO 0.09 flAH CpeflHeH raAaKTHHC" 

CKOH UIHpOTbl B 58° (cM. Ta6.\Huy XLVII). 

ripupocT H36brrKa uIboto ira b t o p o fi KHAOn&pcex npmwfMaeT anane" 

HHH OT 0-27 3B. BeAHHHHbl AAH nAOUjaAeS, AejKaUJHX B raAaKTHHeCKOH IXAOC" 
KOCTH, AO 0.06 AAH flAOlgafleH BbJCOKHX raAaKTHHeCKHX XUHpOT. 


Ta6AHija XLVII 
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3a cpeAHee H36Hpa1 , eAbHoe norAoiyeHHe cBeTa Ha oahh nepBbiii khao» 


napcea mojkho npunaib 0.29 3b. BeAiiHHHbi. Ho, b KaneeTBe eeAHHHHbi B 36 h~- 
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HccjiefiOBaiiHe H36npaTSJibHoro rroraoiyeHHH CEicrra 357 

ipaTCAbHoro norAGLu.eHHii iza khc. (KostfKpHipticirr) cACAycr npHHATb 0.23. 
IIoAHoe $OTorpa$HHecKoe norAoiijeHHe b Aeyx cAynanx, ohcbhaho, paBiio 
t -51 H 1.20 SB. BeAHHHHbl, COOTBeTCTBeilHO. 

Mw CMHT'aeM HeoGxoflHMbrM paBAHHaTb ABa noHATHH: norAoiueiiHe ria 
oAhh nepBwfi KHAonapceK h lTorAomeime, b cpeAHCM, Ha oakh KHAonapceK. 
Hhcachhoc SHancHHe, cooTBeTCTBvioujee nepBOMy noHHTHio, 6oAbine neM 3iia- 
seHHe, oTHocHuteecH ko BTopoMy, nocKOAbKy, noBHAHMOMy, CoAHn,e h ero 
OKpecTHocTH coena/iaiOT c npocrpaHCTBOM, rAe HMeeT MecTo HeKOTOpoe MecT- 
Hoe yiiAcriieniHe r a A^KTHneoKoro nor Aomara ujero Beigee-rsa. EcfacTBeHHio, 
"*iTo b CAynae ynacTKOB bmcokhx raAaKTHnecKHx uuipoT cpeAHee 3HaneHne 
•norAOUfeHuji Ha 1 Knc 3aMeTHo noHHJKaeTca sa cneT MaAoro norAoujeHHH Ha 
SoAbmiHx yAaACHMfix or raAaKTii'-iecKoK iiaockocth. Hof AiaiK© b caiMoii raAaK- 

TH'HeCKOH IIAOCKOCTH, ICOT AOUlpBHC Hi3 BTOpOH K'HAOITA pCOK CO’CTaiB AHCT AHLUb 

55 % norAoineiiKH Ha nepBbifi KHAonapceK. 

BoAbHIHHC.TBO H3 MHOTOHHCAeHHblX OnpeAeAeHHH K09<|){{)HIJHeHTa nOTAO- 
igeiHiHA, HMeBuiHx. MecTo ao HacTO'jiuiero BpaMeHH, othgchtch rArnuMM o 6 pa- 
3om k 6AH3KHM npocTpanc.TBaM, ripenMyin,ecTBeHHo, BHyTpn paAnyca IV 2 Knc 
SH HMeeT CMbICA, COOTBeTCTBVIOHIHH CKOpee nepBOMy nOHHTHIO, HeJKCAH BTOpo- 
■My. floHJiTHe o «cpeAneM norAOUjeHHH», Boo6iye, BecbMa ycTapeao h noTepa- 
AO CMbICA. MbI HCOAHOKpaTlIO HOKa3bIBaAH 3TO, K3K B 0030pH0H H3CTH Ha- 

iiieH paiS'O'TM, xaK h npH aHaAnse H-amero MaTepitajua. Ay-raie mm boboc He 
noAbSicmaTbCH, tom SoAee b rex CAynanx, KorAa hmciotc-h rpatpHKH, xapaKTepn- 
3yK)HJHe H3M€H©HII5e HOT A<5 IH.CHIH H C paCCTOHBHeM B OTACAMIblX H an p«lB AeHHHX. 
OAHaKO, B Ta6AH^' XLVII MbI BKAIOHHAH 3HaHeHHH, OTHOCHIIJHeCH K 9TOMy 
nOHATHIO, CHHTaa COTIOCTaBACHHe HHCeA, B IieKOTOpOM CMblCAe, noi<a3a- 
TeAbHblM. 

npHOOCT H36bITKa IJBeTa COOTBeTCTBBHHO VBe A H HeHHIO r , paCCMOTpeHHblH 
H3 mh Bwuie noApo 6 iiee, CEHAeTeAbCTnyer, c oahoh cTopoHM, 06 yMeHibineHHH 
cpe Alien .haothocth .H36npaTeAbHO norAoinaiomefi cpeAM no Mepe yAaAeHHn or 
TaAaKTH'iecKOTo SKBaropa h, 'C Apyrofi, — 0 naAiiiHH OT'AeAbHbix siacc ( AHCKper- 
Hbix 06 a anon) pacceHiiaiomero neiuecTBa h b TaKHX ynacTKax inpoicTpaHOTBa, 
TAte — ecAM HcxoAHTb H3 inpeACTa® AeKHH o «raAaKTHHecKOM CAoe» — hx H©Ab- 
3H 6 bIAO 6 bl CIKHAATb. 

Tyr y'MecTHo BcnoMHHTb, hto omicaHw npHMepbi, kotaa b pa/ie nanpaBA-e- 
hhh HaM AOCTyniibi yetpeHAbi, yAaACHHbie na 20 khc, t: e. 3Aecb norAOigeMHe b 
AecBTOiic P ,a3 MeHbine totq, HTOMMeer MecTo b Apyrux HanpaBAeHHHx, AeiKaujiHX 
TaKHie OKOAO raAaKTHHecKOH iiaockocth, k HapHAy c sthm, noAtaneTbi BecbMa cAa- 
•6bix TyMaHiHocreH o6eapy>KHBaiOT Aerfu-muT nocAeAimx, hto yKasbiBaeT Ha na- 
AHHHe norAOiyeima BAaAH — Ha paccTO'HHHHX, TipeBbimaioiijHX 20 Knc [ 736 ] . 9 to 
coorseTCTByeT 1400 nc (cpaBHH c r = 1735 b TaGAHue XLVII). YwecTHO 
BCnoMHHTb h to, HTO no A a a m c y f. 64] r a 3 o b bi e o6AaKa, xothi h hmciot 
fXHAbiHyiO KOHI|ClHTpaiJHIO K IIAOCKOCTH Ma-CHHOTO OyTH, TeM He Meuse OTACAb- 
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35 ® 


DiaBa HeTBeprajr 


HlblMH KAOMbHMH, BCTpenaiOTCH H Ha 3HaHHTeAbHbDC yAaAeHHHX OT T 3A 3KT H l ieCK©~ 
ro Kpyra. 

riAoujafliH KanTeH«a BTopoS rpynnw, ib nacTHOCTH, a&k>t xopoinyKJHAAiocT- 
paijHio Toro, KaK HeoaaopoaHa itaockoctij ncxrAomaiomero BenjecTBa b «CApe» 
h BMecre c re.vi KaK naaaeT onai, b o6meM, no Mepe pocTa r B oTaeAbHbix Han- 

0<^< 50 

paBAeHHHx oTHOineHHe norAoujewHa b paaHbix Hacrax caojt, a hmchho— 

paB’Ha 2.5 hah 3.0. C Apyrofi oropoHbi, b Apyrnx na|npa.BAenH»x oTHtomeiiHe 
50<r< 100 

.. ... — — » — 6a’H3ko k eAHMHUe, t. e. 3a npeaeAaMH «caoh» norAoujeHne em,c 

100< ? <150 

ocTaercfl TaKHte 3aMeTHbiM, KaK h okoao rpaHHybi «caoh»s 

r patpHKH, OTHOcaiiineca k pa Ay riAOiJJ,aAeH KanTewna, noKa3biBaK>T, hto > 
MeH43B'63AHaa pacceHBaiomaH ' e-peAa npepbiBHa. Upepbmiioe pacnpo-CTpaHeHHe 
MesK3Be3,A,H0H ribiAH odHiapyatHBae/rcH b HecKOAbKHX .CAynanx Aaate nenocpeACT- 
BeHHO B nAOCKOCTH T 3AaKTHKH. C flpyTOH CTOpOHbl, B pHfle CAynaeB, Ha OTpea- 
Kax nym, HCcAeaoBaiHiHbix HaM H, norAoujeHHe paereT c paccroaHHeM aoboabho. 
paBHOMepHO. 

Okoao iiaockocth raxaRTHHecKoro aKBaxopa b npeaexax raxaKTHnecKHX 
AOAroT 55 — 130° (C03BC3AHH Ae6eflH, KaecnoneH, BooHHnero) OKpecTHOCTH 
CoAHlja XapaKTepH3yK»TCH HCCKOXbKO nOBblineHlHblM nOTAO'UjeHHeM. 

no H3AOMaM, KOTOpbie HaMeHaiOTCH Ha rpa(J)HKaX, MOJKIIO OH©HHTb BeAHHH- 
Hy pacceHBaiomero o6xaKa, iBCTpctacMoro xynoiM, h ero p acce hb awrayra cnoco6- 
HocTb. npH 3 tom, b paae CAynaeB, mojkho ACAaTb conocTaiBAeiiHHi c pe3yAbTaTa-: 
mh HCCAeflOBaHHB o6ujero norxomeHMH bo b3hthx HanpaBxeHHHX hah c Apyrn- 
mh aaHHMMH. 3anacTyK> TaKO© conocTaBxeHHe noATBepHtaaeT peaAbHOCTb H3- 
AOMOB Hta KpHBbIX. OaHaKO, B H3CTHX KpHBbIX, COOTBeTCTByiOlIIHX GOAbUIHM paC~ 
CTOHHHBIM, K nOAo6HbIlM H3AOMalM HyJKHO OTHOCHTbCH C 6oXMHIelH OCTOpOMSHO- 
CTbK), T. K. 3flecb 3HanHTeAJ>H0 MOHbUie KOAHHCCTBO 3Be3A, pacceHHHe TOneK MO- 
ateT yBeAHMHTbCH; Ha riAoujaaK b 6 — 9 kb. r.paaycoB, Ha 66 amiihx paccTOflHHHX, 

OTACAbHbie 3B©3AbI MOryT OTHOCHTbCH K pa3HbIM o6AdKaM HAH K UpOCTpaHCT-- 

BaM, CBC»6oAHb!IM OT Ci6AaKOB; 34ecb OTflOAbHbie o6AaKa Hie AOAHtHIbl IipOHBAHTbCH,, 

a b o6ui,eM — crAaJKHBaTbCB. 

BnponeM, HCo6xOAHMO nOMHHTb 06 H3BeCTHOM yTBepJKAOHHH n. n. n a- 
peuaro, •HAAIOCTpnpOBaHlH’OIM HIM B pa6orrie I 1 32 1 H 3aKAK)HaK)III,eMCH B TOM, 
hto npoHcxoflHiijee BcxeacTBHe oihh6kh HadAioAemiH paccekwHe b MHCAeHHWx 
onpeaeACHHHX norAonjeHH» h paccTOHHHH pacTeT c f paccTO»HHeM. Ecah He npH- 
HHMaTb 3Toro bo iBHHMaHHe, to MoiKHO Ae&CTBHTeAbHO npHATH k npeyB©AHHeH,- 
hwm npeacTaBAeHHHM o HepaBHOMepHOCTH b pacnpocTpaHeHHH norAoijiaiOHieroM 
BeujecTBa. 

H36wtkh ^BeTa 3HanHTeAbHbi h upepbiBHbiH xapaKTep HX pacnpOCTpatH©^ 
iHHa BCTpenaeTCH h b Tex ynacTKax He6a, Koropwe He hiocht hbh'mx cacaob. no-- 
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TeMHeifHH (oScKypauiHH ) . H36H pare A'bnoe norAoiHCHHc b o6ujcm cownaflaeT, no 
xapaKTCpy H3MeHeHHji c paccTOMKHeM, c o6uj:hm norAOiijeiHHeM. Oahako, a to He 
HBAfieTCii 6e3yiCAOBHMM npalBHAOM. BcT'peHaiorrcfl h OTQTyn Aomin ot btoh CBSiaH, 
hto 3 a era® a Her Hao noMHHTb o HeirrpaAbHOH cocrajBAHiomeH norAOUjeiHHH h H 3 - 

MeHieiJHBx iee BeAHHHHbi [40] . 

To ?Ke caMoe mojkho yTBepjKflaTb, ocah ncxoAHTb H3 oonocraBAeHHH nBeTo- 
BblX H36bITKOB C KOHTypaMH 30 HbI H 36 eraHHH HAH C A^HlHblMH O IJOACHeTaX BHC" 
raAaKTHHecKHX TyMaiHHocTefi. 

H3BeCTHO, HTO B. B. K y K a P K H H yKa 3 aA, HTO H36bITKH I^BeTa KOppe- 
AHpyKJTCH C HIHpHHiOH 30 HbI H3'6gT<1IHHH [86]. MbI HaXOAHiM, HTO XOpOUIO Bbipa- 
HieHHoe «pa.3'6yxa'H'He» 30 Hibi HsGeraHiHH b o6AacTH CeBepHoro ooAioca MHpa Ha- 
xoaht BbipaJKeHHe b npeyBeAHHeHiHO 6oAbiiinx H 36 wTKax intcra b p a a e cooTBeT- 
CTByromHx nK (HainpHMep, FIK 2 , 7 ). C ApyroH CTopoirw, cy/Kenne 30 nw H36e- 
raiHHH b pape mcct TaKJKe oTpaimaeTCfl Ha yseTOBbix H 36 wTKax. npHMepaMH Aah 
nocAeAiiero CAynaa Moryr cAyaiHTb FIK 22 h, ooo 6 chho, — OK 38 . Taxi, rae 30- 
Hia H36eraHtna pacinupaeTca, ohcbhaho, norAoinarouiHe Maccw pacnoAomeHM k 
Hla|M 6AHJKe (nK 2 , 7 ). 

B 3aKAioHeiHHe HacToaujero n.aparpacpa caeAaeM eiije oaho o6iu,ee BaMma- 
hhc, oTHOGHiijeeca ko BceM nK. nocxpoenHa rpacpHKOB 3 aBHCHMocTH nOKpac- 
H6HH» OT pacCTOaHHA, >MbI crpOHAH rpaipHKH, nOKa 3 bIBaiOUJHe 33BHCHM0CTb no- 
il a3aTeAH nneTa ot cneKTpa. Mw He npHBOAHM 3 thx rpa<|)HKOB b AaHiHOH pafioTe 
H3-3a hx rpOiMOBAKOCTH.- Ho ,HX .a!HaAH3 nonaaaA, hto, Bo-nepBwx, yme Ha hhx 
CK aabiBaeTca acpcpexT r a xa kthhock o h uinpoTw. npn btom, bto bahhhihc tcm 
6 oAbme, neM Me h bine raAaKTHHeciiaH uiHpora. Bo-BTopwx, pac.cea«He no«a 3 aTe- 
Aefi uBera reM 6oAbme, neM 6 ahjkc k raxauTHnecKOMy SKjBaropy pacinoAomeHa 
nAOiijaAb KanTeSna. 3 Aecb, ohcbhaho, OKasbiBaeTca h 3 a bhc HM oeTb or bhahmo- 
ro, 6AecKa 3 Be 3 A- HaiioHeij, pacxoHiAeHHe MemAy noKa3aTeAHMn usera mraHToB 
H KapAHKOB TaKHte 6oAbUie B nAOlUaAHX, pacnOApJK'0HHbIX 6AHJKe K raAaKTHHe- 
CKOMy Kpyry. 

Mto ale KacaeTCH rpaipHKOB «noKpacHieHHe paccTOHHHe»* to Aanie ocpeA- 
HeHHibie TOHKH na hhx ( HepT . 36 — 78 ) oSnapyiKHBaioT 3 a M eTHoe pacceaHHe, ho 

MOSKHO He yAHBAHTbCW STOMy, eCAH HMeTb B BHAy HeH36eHlHOe BAHHHH© He TOAb* 

KO OtUIH6o« HiafiAIOAOHMIH H H3MepeHiHH, HO H pa'COeHHHH a&COAK)THIbIX BCAHHH'II, 

CoGcTBCHIMblX HBeTOO, OIUhGoK B OIIpeA€AeHHHX paCCTOHHHH H HaKOHe^ peaAbHbIX 
pasAHHHH B BeAHHHtH'e norAorueiiHH B H'anpaBAeHHHx, 6 ah 3 Khx oaho ot flpyroro, 
KaK 3 TO HMeeT MeCTO B nK 18 H Apyl’HX. 
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360 rjiaBa neTBepraH 


§ 1 3. 3HaqeHHfl napaMeTpoB a 0 u 3 (popMyAbi II a p e h a r o, bwhhcach- 
Hbie Ha ocHOBe ^aHHbix c6 H36wTKax uBeTa 


B nepBOH r AaBe HacTOHUieH pa6oTbi mm otmchbah 3HaneHHe npeAAOSKeHHOH 
n. n. n ap eHaro TeopHH norAomenHH [131, 132j. OcHOBHan (popMyAa 

8T0H TeopHH, HMeiOIIjaH BtHfl.: 


A(r, b) 


f 

sin b V, 


1 ■— e. 


rsinft \ 

“ ) 


coflepaiHT Asa napaMeTpa: a 0 — BeAHHHHa norAoigeHHJt Ha oahh kuc crporo b 
raAaKTHHecKOH haockocth a [5 — noAyTOAiHHHa oAHopoAHoro caoh c haotho- 
CTbFO, paBHOH nAOTHOCTH B raAaKTHH6CK0M 3KB&TOpe. no n. n. n a p e na r o 
BeAHHHHa a Q MeHHCT CH AAH pa3AHHH'bIX IHanpaB ACHHH B OoAblHHX HpeAeAaX — 
OT 0.7 AO 9.0 3B. BeXHHHH'bl, npH CpeAHeM 3H3TOHHH B 3 . 5 . Me>KAy TeM, 3Hane- 
»He j3 OKaabiBaercH nocTOHHHbiM (100 nc). 

HecoMHeHHO, hto npeACTaiBAxeT 6oAburoH HHTCpec h hmcct BajKHoe 3Hane- 
HHe iBblHHCAeHMe 3HaTeHHH Ug H P AAH MiHOTHX OTAieAbiHWX HajipaBACHHH, Ha 
ocHOBe h a 6 a io a J T e a b h o r o MaTepHaAa, TeM 6oAee, ecAH nooAeAHHH ao- 
CTaTOHHO oSuinpeK. 

MbI BbinOAHHAH 3TH BbIHHCAeHHH, HCHOAb30BaB AAH AHHHO'H He AH BeCb Ham 
MarepnaA, othochijihhgh k 3 Be 3 AaM B3 — F4. 

Cnoco6 iBbHiHCAeHHH yKaaaH h HyatHwe aah hhx TafiAHijbi npHBCAeHbi b 
caMofi pal6ore n. n. HapeHaro [ 132 ] h 3Aecb mm He 6yAeM ocTa»aBAH- 
BaTbCH Ha 3 tom, a npHBeAeM AHiiib oKomaTeAbHbie HHCAeiinbie pe3yAbraTbi bw- 
HHCAeHHH. 

BblMHCACHHH OTHOCHTC'H KO BCfeM 43 HanpaBAGHKHM, HCC A ©AOB a HiH bl M HaMH. 
<3 AH KajKAOrO HanpaBACHHH HCn0Ab30BaH0 OT 10 AO 366 OTAeAbHblX cpeAHHX 
BHaneHiHH H36biTKOB u,BeTa h cpeAHHX paccTOHH’HH. 3roMy cooTBeTCTByer to, hto 
a 0 BbiHHCAHAOCb, npH npHMeHenHH cnoco6a HaHMeHbiiiHX KBaApafroB, na ocmoBe 
ot 6 ao 32 ycAOBHbix ypaBHOHHH. KaatAoe nse ycAOBHoe ypaBHCHiie cocTaBAHAoeb 
Tax, hto b HeM ynacTBOBaAO BHancHHe cpeAHero H36biTKa ijBeTa, onHpaiom,eecH 
Ha B03MOJKHO 60AbUlee HHCAO 3Be3A (AO 38 B HH3KHX TaAaKTHHeCKHX HIHpOTax). 

Bbliue MbI nOAHepKHBaAH BajKHOCTb npOBeASHIHH BblHITCACHHH, n0AO6HbIX' 
HaiHHM, C 6e3yCAOBHbIM yneTOM Beca OTACAbHiMX Ha6AK)Ae»HH HAH OTAeAbHblX 
cpeAHHX 3Ha"I©HHH BCAHTHH. CAeAyeT OTMeTHTb, HTO H B AaHHOM CAyHae BblHHC- 
AeHHO Heo6xOAHMO 6bIAO BbinOAHHTb ) HpHHHMaH IBO BHtHMaHHe Bee KafKAOTO yc- 
AOBHoro ypaBHeHHH. 

Ta6AH^ XLVIII COAepJKHT AaHHbie, OTHOCHIIJHeCH K BbIHHCAeHHHM, H pe- 
ayAbTaTbi nocAeAHHx. Ta'M ate npHBeAeHbi 3Ka*ieHiHX a 0 no KapTe n. n. n a p e- 
h a r o [132]. 


I 
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TafijHixa XLYIII 
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Cpe&Hee — aah HccAeAOoaHHbix hemm 43-x HiainpaBACHHH — 3HaHCHHe napa- 

MeTpa a 0 oKaaaAOCb paBH'biM 3.26 3B. BeAHHHHbi, b to (BpeMB KaK cpeflHee no- 
Kapxe FI. FI. FI a p e h a r o, oTHocHineeca k 33-m m 3 AaHHbix 43-x HanpaBAe- 
HMH, paBHO 3.2 3B. Be AW^HHbl . 

CpeflHee (h 3 BbinHCAenubix 30 -th) 3»a<ieiHHe napaMCTpa § hoith b tohho- 
cth coBna^aeT o 100 nc. 

OraeAbHbie 3HaneHHH a a aa» HanpaiBACHHH Ha riAOiu,aflH KanrewHia npH- 
boahtch raKJKe h Ha cxeMaTHHecKoii raAaKTHHecKOH KapTe (nepT^ 79). 

H'HrepecHO h Ba»2Ho paceMOTpeTb raK/Ke xoa kphbmx HBMeHemHH H36biTKa 
UBCTa c paccTOHHHeM, nocTpoeHHMX no HauiHM Ha6A50AenHBM, c xoaoIm , noAy- 
naioiijHMCH no TeopHH n. IT. FI a p e h a r o. Ha nepTeinax 36 78 TpeyroAbHH- 

kh OTMenajOT xoa TeoperHHecKHX KpnBbix. 

H 3 43-x cxynaeB b 31-om corAacne MeatAy Ha6AK)AeRHHMH h TeopMeii noxy- 
HaeTcn BnoAHe xopomee. B 8 -mh cAynaax corAacne b cpeAHeM xopouiee, ho HMe- - 
K>T MeCTO paCXOJKAftHHa MCJKAy Ha6AH3AOHHbIMH H TeopeTHH6CKHMH KpHBbIMH B 
'OTAfiAbHbIX ynaCTKaX rpatjlHKOB, o6yCAOBAeMHbie BnoAHe HOHlHTHblMH npHHHiHa- 
MH. A HMeHHO, TCOpeTHnCCKHe KpHBbie 03 Hana)OT B o6m,eM CpeAHHH XOA. Hia KpH- 
bwx me, inocTpoeHHbix no AaiHHbiM Ha6AiOAeHHH, MbrHMeeM c Ay nan, K.orAa Ha H3- 
BecTHbix paccTO K-HiHHx noiKpacHeHne pe3Ko B03pacTaeT, xax 6w yKasbiiBaH Hia ahc- 
KperHbie oSAaxa p a ocenB a io iijoh m aTepun (FIK 8, 18, 41), hah kotab iiorAoiiie- 
hhc b6ah3h MaAo h AHUib Ha 6oAbnrax paccTOHHHHX ot CoAHija npHo6peTaeT 
6oAhnroe 3 HaH 6 HHe (IlK 27h HK 20, 22, 26, 42). KpHBbie, nocTpoieHiHbre no «a- 

(lAIOACHHHM, 6oAee AOTaAH3HpOBaiHbI. 


MepTem 79 

Annib b 4-x caynanx corAacHH MeaiAy Ha6AK>AenribiMH h TeopwiiHecKHM h 
K pHBbIMH HCAb 3 » npH3HaTb'. OhH OTHOCHTOH K flK 7, 9, 24, 39. Bo BCCX 3THX 
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CAynaax TeopeTHuecKne 3 h anemia 3aHi«KeHbi h CAe,3,ouaAo 6w ncnpaBHTb hx, Kj| "J 

yBeAKWHiB ripouenTOB Ha 40. 

B oSihbm Hie corAacwe Ha6AK>A,eHHH c Teopuefi Ft. FI. Flapewaro, bmxb- 
AaeMoe flaHHbiM conocTaBAenHeM, 3acAy2KHBaeT 6birb 0T.\ieHeHHbiM. BnponeM, 

3AeCb BaJKlHO OTMCTHTb He CTOAbKO COrAaCHe HHCAOBblX 3HaHeHHH, CKOAbKO ono- 

co6HOCTb (popMyAbi FlapeHaro nepe^aTb 3aMeAAXiomHikx c paceroxiiHeM |S&4 1 

npnpocT norAOiijeHHH, oco6eHHO saMeTHwS aax bmcokhx raAaKTHMecKHX iunpoT. 

B 9TOM OTHOHieHHH, Macro eui,e npiiMCH>ie.Maa npocTax tfopiMyAa nponopijHo- ( ,‘fi 

iiaAbiroeTH norAoigeHHX paccToxmuo we BbiAepHMieaeT kphthkh. Ho caMoe AyH- IK I I 

mee, sto — HM eTb AeTaAbHbie rpacpHKH, Bpofle Hauiax, ocHOBaHHbie aax flaHHoro r V. s 

He6oAbuioro yxacTKa He6a Ha 6oAbmoM, oahopoahom MaTepHaae. TaKHe rpa$H* >. . . • *: 

kh no3BOAHK)T yBepemio orjpHHBaTb nor Aomenne CBeTa aax AaHBwx paccroxHHH. j»|f J t t i 

§ 14. HeKOTopue (pn:;H'iccKne xapaKTepHCTHKH pacceHBaioujeH MarepiiH 
B laAaKTHKC. 3aKAH)HHTCAbHble BaMeHaHHH 

MbI pacrroAaraeM aoboai»ho 6orarMM MaTepnaAOM aah roro, mtoSm nonw- ill": 

TaTbca CACAaTb na ero ochobc ouchkh p ha a bcahmhh, x ap ax t e pH ay m iu,kx <|ih 3 h- |(. * , 

uecrcyio nppfpoAy pacceiiBaiouieii MarepwH b FaAa'KTHKe. 

TaitHMH xapaKrepHCTHKaMH xbaxiotcx: paaMep Hacruij Mexi3Be3AH!ofi nbi- 'Sf-jfe ' 

ah, hx HpocTpaHCTiBeHHaH nAOTHOCTb, cpeAirxx BeAHHHHa norAoiaenHX oahoh jlMw , : 

cpeAiHefi TeMnoii TyMaHHiocTbio, paawep nocAeAHen, koahmcctbo o6AaKOB mcjk~ jTI \ : 

3Be3AHOH HbiAH b e/imi'Mjt: ofibcMa raAaKTii'iecKoro n pocT pan c tb a h, naKonen, — S 

o6iH,aH Macca tbmhmx ryMaHiHocreS a FaiAaKTHKe. 

OueHKC 3THX BeAHHHH MbI tlOCBXTHM HaCTOHIQ'HH IiaparpaCf). 

K coHsaAeaHio, noAo6Hwe on eirac h He o6AaAaioT yAOBACTHopuTCAbHOH tom- Ijflll * ! 

HOCTbiHJ. HaOAIOAeiHHXMH OXBaTbIBiaeTCX O’lCHb Iie6oAbIHOH ofibeM r aAaKTHKH, a pSo t 

pCMVA h’raTbr TOAKO'Bfl.HKX 3THX Hia6 A IO A CHIH H aKCTpaiTOAHpyiOTCX <u pacnpocTpa- t\ & 

hhiotch Hia ace raAa«THiecKoe npocTpaHCTBO. HecMOTpH ira a-ro TaKHe ouchkh HER ’ 

HMieiOT <H3BeiCTHbIH ;HHTepeC H HC M a AO'S 3HaUCHUe. 

C p e a h h h p a 3 m e p u a c t h u e k pacceHBawigero Beige- 
c t b a XBAXeTCX' ua/KHoii x a p aKT e pucT h koh kocmhubckoh MarepHH. 

HaBCCTno a6cTOXTeAbHoe TeoperHuecKoe HCCAeAOisaHne Bonpoca o paaMepax Kl? 

uacTHrj M«>K3Be3AHOH nbiAH f940] . B hcm noKa3aHo, 4 to n’peo6AaAaiomHM paAH lu^H- 


yCOM — HaCTHU KOCMHUeCKOH nbiAH B MeH13BC3 AHOM npOCTpaHCTBe CACAyer npii- 


aiHaTb 10 5 cm, Tan Kan sth pasMepw yaob A eu b op xio t aanoHy norAoineHux 
A jb X -1 , KOTopbiH cooTBCTCTByeT Ha6AH>AaeMOMy AutpcpepeffliHaAbHOMy nor- 


AOIgeHHIO. 

Pa3yMeeTcx, peub HAeT o pasMepe nnaHSoA-ee Macro Bc/rpe m aio muxc x MacTH- 
MeK, h6o ecTecTBeHHO, mto b Macce xacTHg MexisBesAnoH nbiAH aoajkhw BCTpe- 
MaTbcx h 6oAee Kpyniibie h 6oAee MeAKHe MacTHMKH. 


i 
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364 PjiaBa TCTBepTan 

Oahsko pa3Mepw akmkho oyeHHTb H3 HafiAiofleHHH, ecAH 3»arb norAome- 
HHe AAH flByx pa3AHHHbIX A-*HH BOAH. 

XopOUIO H3BCCTHW HCCAeflOBaiHHH, BbinOAH6H«bIe B BTOH o6AaCTH O. A. 
M e A bHHKOBbIM H flpyrHMH. MhOTO yCHAHH IIOCBHTHA IIOflo6HbIM HCOAC-AO- 
BaHHHM h LU a a e h [800, 802 n flp.]. UpaBA-a, ero cnooo6 He cbo 6 oach ot 
cepbe3Hbix HtCAOCTaTKOB, hd tom He MeHee, ®e 6e3HHTepecHO noA.yHHTb ero npH- 
MeHeiHHeM npn6 a h 3 htca bHbie ouenK h opoBp«MeHH« Aah p a 3 a h h- 
hmx raAaKTHHecKHx HanpatB AeHHH. 

Ecah Ha6AioAaeMyio KHTencHBHocTb nsAyneiHHa aahhm boahm X o6oa»a- 

HHTb Hepe3 4, ero HaHaAbHyK) HHTeHCHBHOCTb — T. e. HHTeHCHBHOCTb, AO 

BCTynAeHHH b norAoiyaioiHyifo cpeAy — H©pe3 / 0x , a H36HpaTeAb«bm « hcht- 
paAbHblH KOMnOHBHTbl K03(J)<J>HUHeHTa OCAaGACHHH CBeTa H©p©3 K, H K„ , M Hia- 
KOHey, nyTb Ayna b norAomaiomeH cpcA-e He.pea s, to 6yAew HMeTb: 

Jk Jo\ e 

riorACmeHHe H3AyHeHHH AAMHbl BOAHbl X MO/KHO Bbipa3HTb CAOAyiOUJHM 
©6pa30M: 

A OK 1 /*• 


A t = — 2.5 log- 


Ho, Tor/;a 


=2.5 log e 




PaccMarpHBan o'rKOni€HHee= — ~ — — tac X t h X 2 othcchtch k <paro-' 
rpa([)H'ieCKHM H <J)OTOBH3yaAbWbI,M AAHHaM BOAH, 00 OTBe TCT 3© H H O, JlOAyHHM: 

2 , e _ _Kx x +_K B 

Kx } -f- Kn 

Ecah npeHe 6 penb HeceAeKTHBHoft coCTaBAHroiyefi h npHMeHHTb BbipaateHHH 
K 03 (pc|)HyH€HTa nor AoiycHHH no TeopHH M H [687], TO 6 yAeM HMeTb : 


1 4-e 


CO 

X‘ 00 

I J ^2 


rioCKOAbKy B nOCAOAHeM BbtpaJKeHiHH <7v H pv npeflCTaBAHlOT co6oh HeKO- 
Topbie cpyHKyHH d — AHaMerpa norAomaioiijHX HacTuneK, — Ha pa Ay c ApJyrHMH 

BeAHHHHAMH, TO 1 + ! MOJKHlO paCDMarpi-IBaTb KAK (BCAHHHHy saBHCAiyyiO OT d, 

rioBTOMy , nocAeAHee cooTHomenne h MOJKer nocAyjKHTb- ochoiboh aah bmhhcac- 
hhh pa3MepoB HacTSiy noTAomaioiueH cpeAbi. /« o6o3Hanaer MHMMyio nacTb bh- 
paHseHHH b (JwrypHOH cko6kc. 
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Hccjie/toBainie H30npaTejibHoro norjiomeHHH cBeTa 365 

TaKHe nonwricH Ae-iaAiicb .hgoah ok p aT ko*. LLI a a e h 3HaHirreAbHo ynpo- 
CTHA AOBOAbHO CAOJK'Hble BblHHCAOirHH flHaiMenpQB HaCTHIJ, nyTSM Ta.fiyAHpOBa- 
hhh p»fla bcaiihhh;, bxoahixjhx b BbiHHCAeHHH, a Taicute ii nyreM rpacpnaecKoro 

K Xl 

npCACTaBACHHH 3 aB HCHMOCTH OT Cl- 

__ 

Ka« Teo'p'ino M h 1 , t»k h cnacO'6 111 a a e h a HeAbsii, kohchho, pacctMa- 
TpHBaTb KaK b no a He yAo®AeTBopHT©AbHoe cpefliCTBO onpe^eACHHa pa3MepoB na- 
C,TH 5S norAOiyaioujero weiKSBca^Horo BeujecTBa. Bo-nepBbix, hcxoahw© flonyuje- 

HHH TCOp.HiH BBOAHT yCAOBHH ; npo KOTOpblO aaiBCAOMO MOIKHO CKa3aTb, HTO OHH 

MoryT 6biTb otahhhmmh ot peaAbH'bix ycAOBKH Meat 3 BC3 ahoh cpeAM. HeonpeAC- 
AOHlHbtMH npeAiCTaBABIOTCH 3HaiH©HHfl OIITHHOCKHX nOCTOKHHbIX CpeAbI H HeoGxO- 
AMMO CHHTaTbCA T A X Hie C TOM, HTO H;a TCO'pHIO MOI’yT BAHHTb IIi'eH3.6«?KHble OT- 

CTyriAeMHH ot AonymeiHHa mapoo6ipa3iHocTH HacTHHex. BnponeM, ccah AaiKe ao- 
nyiOTHTb, HTO HaCTHHKH MiCIK 3 BC3 AHOH MaTepHH HMeiOT CfJOpMy Kp BCTaA AHKOiB , 
HeAb3H CHirraTb, HTo y hhx ecTb Ka,Kafl-An6o onpeACAemraa op hchitk po b k a otho- 
CHreAbHO 3eMHoro Ha^AMAaTeAH h noTOMy Aonyujemie mapoo6pa3HocTH BnoAHe 
npHeMAeMo b KanecTBe hcxoahoto. Ho, ecAH MeiiHTb Aonymeinm OTiiocuTe A b ido 
XHMHH ecKoro cocTaBa HacTiiHCK, to AocraBAaeMbie na6AiOAieH«JiMH AaHHbie moikt 
HO TOAKOBaTb pa3HO H HeAb3H nOAyHHTb 0AH03HaHHbIX BbIBOAOB. HeAOCTaTKpM 
HiBAHeTCH H HCOnpeAeACHHOCTb B OTII.OIH-eHHH HeHTpaAbHOrO. nOrAOIU-e'HHH, BQ3HH- 
Kaiomaa b cbhsh c np e«e6 peune bh«m cooTBCTCTByioiijHMH se a hhh'hb. m h b Bbipa- 
HteHHH flAH 1 + a. 

HaKOHey, npaKTHKyeMoe HpeaMepHO ynpoujeHHoe paccMOTpeime 9AeK- 
TpHHeCKHX CBOHCTB, KOTOpbl© Ha CaMOM ACAe MOTyT HMCTb COBepmeHHO' 
oco6mh xapaKTep hga BOSAefrcTlBiiieM H3AyH©HHH 3 bc3a h ihhskoh ne.MnepaTypbi 
MeHv3Be3 a'hgtC 1 npocTpaHCTBa ( M e a b h hkob [109]), TaKJKe pcAasor, co cbo- 
efi CTOpQHbl, Teopino M H CnoplfOH AAH aCTpOHOMHHeCK'OTO UpaKTHHCCKOrO npH- 
MGHeHHH. 

Ho, nocKO'AbKy Mbi pacnoAaraeM mhothmh nanpao Aen n jim ii_ paaAHHaiomH- 
M,HCH MCIKAy C060H raiAaKTHHeCKHMH UIHpOl'aMH, Mbi 'COHAH HC A€ C Oo6 p a,3 II bIM 
npOBeCTH BblHHCACHK/I HO H 3 AOvKeHHOMy CIIOlCOi6y, AOliyCKaii, HTO 1 H&HaGeiKlHbie 
HeonpeA© a©h hoct h h h e toh hoct Hi :BOH/iyT b- BbiHHCAeHHH OAHitaKoiso aahi Btex 
HanpaBAeHHH h moikho BbiaBHTb xor;i 6 m cpeAHHii ah cp (p e pe irn H2 a h H:hi,K orpipeKT- 
P as A HHH H paSMepOB HaCTHHCK AAH MairpaBAeHHH, OTHOOJIUIHXCH IC pa3AHHHbIM 
IIDHpOTaM. 

Mbi HCXOAHAH H3 HiaiUHX AaHHblX 06 H36HpaTeAbHOM inorAOipeiOTH, BblHHC- 
ahah o6mee norAomeHiie b (fiororparpHH'OCKHX Aynax nyTeM npHM«HeHHH cpaK- 
Topa nepexoAa ot H30biTKa nnera k o6iii,eMy norAomeiiHio m b bino a hjh ah bwhkc- 
ACHHH AAH IKCAesa, HOAb3yACb BMeCTS C TCM TafiAHHaMH LU ai a e II a. 

1 OScTOHTeAMIblH O03OP TeOpi-III M H C TOHKH 3peHHH ee aerpOHOMHHeCHOrO 
npHMeHeHHH mojkho iiaftTH b pafjoTe B. to. JT 6 b h h a [941. O Teopun paccenHHft 
cm. Tame HHTepeciryio pafioTy H. A. Xbocthhob 3 [215]. ' 
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366 TjiaBa HeTBepiaa 

Pe3yAbTar, Koropbifi noAyneH) hiomh, moirho npeACTaBHTb b cAeAyfoiyeiM 
BHae. 

3a cpe^HHH AHaMerp HtCAesHbix Mac my Me>K3Be3fliHOH pacoeHB atoiyeft nwAH 
MCX5KHO npHHHTb 95 100 m\l . $A» OTAOAbHblX HanpaBACTTHH BHaMeHHe CTO K0- 

Ae6Aerca or 85 — 90 ao 105 — IIOwp* 

BtrAeAHB b 4Be OTAftAbHbie rpyimw, c oahoh cTopo>Hibi, hotm p n a^u aTb IIao- 
iyaAefi KanreKHa, r a a aKTHHGCKHe mnpoTbi Kofopwx 3aKAK>/ieHbi b npeAexax 
+ 13°, a c Apyrofi — rrHTHaflnaTb nAOiyaAefi, pacnoAOSKeHHbix Bbime b = 36°, h 
bmhhcahb aajt hhx cpPAHHe B3BeineHHbie rpynnoBbie aHaneHHH AHaMefrpa na'- 

CTHHeK, MbI HiaillAH, HTO CpeAHMH AKaMeTp B BbICOKHX IlTHpOTaX Ha 10 15% ; 

MeHbiue cpeAHCTo A'HaMeTpa okoao raAaKTHHecKofi haockocth, t. e. 

d = I05 m\i aa« cp. raxaKT. niHpoTu T 
h d = 90 f«[i, „ „ . » 52°. 

CaMo co6oh paayMeeTca, hto btot pe3yAbrar HMeeT -b BiHAy Aonyiyemne, 

■ HTO o6mne XapaKTepHCTHKH OITTHHeCKHX nOCTOHHHbIX, (pop MbI, XHiMHHeCKOrO co- 
CTaaa h t. n. OAHHaROBbi aah cpejn |b6ah3H h babah o:t r a AaK t h neoKoro SKBaTopa. 

9to AonyiJieHHe Taione He HMeeT BnoAHe HaA-esKHbix oGHOBaiiiiiH h aecROAbKo 

npOH3BOAbHO. BblHHCAeHHfl HMeKJT A'HIITb 3HaH0HiHC npeABapHTCAbHblX OUeHOK. 

Ho OCHIOBHOH BbIBOA O p33AHHHH pa3MepOB ib6aH 3H H BAaAH OT raAaKTHHe- 
ckoh haockocth 3cLCAy>KHBaeT BHHMa'HHH, xoth h Tpe6y«T npoaepRH, b 6yAymeM, 

Ha hobom h 6oXee noAHOM MarepnaAe h, fa as hoc, — hcxoah H3 6oAee ripneMAe- 
MblX TCOpeTHHeCKHX OCHOB. 

PaaAHH'HOMy pacnoAo>K6HHio b raAaKTMHecKHx npoOTpanCTBax KpynHbix h 
MCAKHX HaCTHy MOKSBCSAHOH HblAH MOIKHO HCKaTb ofibHCHeiiMe RaK B rpaBHTar- 
UHOHHblX H AHHaMHHeCKHX HBA6HHHX, OTHOCHIHHXCH KO BCeM MaTCpHaAbHWM ( 

< eAHHHyaM TaAaKTHKH H, B TOM HHCAe, — K Me*K3Be3AHbIM HaCTHyaM, Tax H B B03- 
AeHCTBHH Ha nOCAeAHHX CBeTOBOrO AaBAeHHH CO CTOpOHbl 3B«3A. 

HaiHH BblHHCAeHHH H BblHHCAeHHH ApyTHX aBTOpOB, HOAoSHbl© HalBHM, OT- 
HOCHTCH, nOHHTHO, K raAaKTWHeCRHM OKpeCTHOCTHM CoxHiya. PacnipocT pa H»H H e 
Hie M«K3Be3AHbix HacTHHeK KpynHbix h moarhx pa3MepoB bo BceM raxaRTHie- 

■ CKOM np0CrpaHCTB« MOJKeT on pCACA JFTbC H 3aKOHOMepHOCTHMH, o6y C AOB A CH H bl M H 
BAHHHHHMH TaxaRTHHeCKOTO HApa, OTHpaAbHOH CTpyKTypbl H V. II. 

Bonpoc 3TOT HBAHeTCH AOBOAbHO CAOIKHbl'M, HO nO'Apo6Hbie HCCACAOBaHKH 
HBXeKHH paCCeHHHH B T l dMHbIX TyM aHHOCT HX H 'BHO nOCAOAHHX, >,HAH B npOCTpaHCT- 
Bax, oKpyaiaroiyHX o6biKHOBeHHwe sBesflbi h 3Be3AW, oSABAaioigHe MoujHbiM no- 
• TOKOM H3AyneHHH, MOTAH 6bl npOAHTb CBeT Ha MHOTHe 3aAaHH, CBH3aHHbie c npo- 
6AeMOH pa3lBHTHH T aAEKTHKH H paSBHTHH OTAeAbHbIX BHAOB COC.TaBAflHHgeH HOC" 
AeflHtoio MaTepuH. 

B CMbICAe Tex JKe npeABapHTeAbHbIX OyeHOK MOIKHO BbIHHCAHTb H H H C A o 
nacTHy b eAHHnye o6i>eMa. ^ah stooto HcnoAb3yeTCH (popMyAa, 
BbrreKaioiyaH H3 TeopHH M «. 
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Hccjie/joaanHe H36HpaxejifaHoro nornoiueHHH cnexa 367 

B tom BHAe, KaKOH eft OKOKHaTeXbiHO npHftaeT III a a e h, cpopMyAa nniiieT- Ij ® 1 

cn cacavio in h m o6pa30M: 



2.5 log t H. 6 k.V /«(-— -a!— a,— a t +p i -\~p^) 


P«A BeAHHHH, BXOAHIH.HX B 3TO BMpalKCHHe AAH HHCAB HaCTHU N, AaK'bl B 

Ta6yAHpooa'HHK>M bhac b pa6oTe LUaAeHa [802]. OpHaKO, aah Tex aahh 
boah, KOTopwe cooTBeTCTByroT HauiHM onpeAeAeHHHM, npHxoAMAOcb npw6eraTb, 
BMCCTe C T6M, K HeCKOAbKO CACMKHOH HHTepnO AHUHif. HapHAy G ApyrHM'H AaHHbl J 
MH, Hec6xOATIMO BBOAHTb B BblHHC AOHH'fl H AAHHy nyTH Ayna B nOTAOIIjaiOIIjeH 
cpeAe. /[ah ou,eH:KH nocAeAHea mm noAbaoBaAHCb HamHMH rpacpHKaMH 3aiBHCH- 
MOCTH nOTAOUjeHHH OT paCCTOHHHH. 

/[ah XapaKTepHCTHKH HH3KHX IHHpOT MbI HCIK>Ab30BaAH AaHHblC AAH I1K 
nepBbix Auyx rpynfi, a Tax me h OK 2, 3, 10, 20, 26 h 42. /[ah xapaKTepHCTHKH 
».e bmcokhx iuHlpoT — AaHHMe FIK 1, 4, 5, 11, 12, 27> 28, 29, 30, 32, 33, 
34, 35 h 37. Ha rpatpHKax, coorueTCTBy kd lhhx nepennc ach hmm sagc® FIK, Ha- 

CTOAbKO HBHIO BblpaHieHbl CACAbl OTAeAHHiblX oSaBKOB .nOTAOIgeHHHi (H3AOMbl), 
HTO MOTAH 6bITb 60 Aee HAH MOHee HaAeaiHO OIXpeACACHM paCCTOHHHH. 

/[ah HH3KHX H BbICOKHX Ta A AKTH HeCKHX HIHpOT, COOTBeTCTBeHHO, nOAyHPHM 

CACAyiou^He hhcaa: 

N= 4X10 -11 nacTHHeK b oahom KydanecKOH caHTHMeTpe 
h N= 2X10 -11 * » » „ 

CAeAOBaTeAbno, b bmcokhx r a a a k t h h ook h x iimpoTax qacTHHKH pacnoAO- 
HieHM b nor aoih a w me ft cpeAe b abh pa3a pease. 

/[aAee, mohiho oneHHTb h n a o t h o c t b b OTAeAbHibix o6beMax, bshtmx 
b HanpaBAeHHHX h«3khx h bmcokhx raAaKTHqecKHx lunpor. 

n aot hoct b p B rpaMMax Ha oahih Ky6,HHecKHH caHrrjHiMefrp, KorAa ®3Be.CTHo 
hhcao qacTHu Ib eAHHHne oSneiMa, npoioro pacHHTaTb; HaAO AHuite npHHHTb onpe- 
AeAeHHoe 3iiaqeHHe 3a yAeAbHbifi Bee qacTHri. Tax Kan bcc bmhhcachhh mm bcah 
AAh HieAeaa, 3a yACAbUbtfi Bee cacaobaao 6m npHHHTb 7.8. Ho, mm npeAnoHAH 
i B3HTb MeHbmee 3HaqeHHe, HeciioAbKo npn6AH3HB ero k yAeAbHOMy Becy BeujecTBa, 
cocTaBAHKDiijero seMHyio iiopy, cHHiaa, 'no oaho HieAe30 we mojkot 6biTb xapa,K- 
TepHblM AAH COCTaBa MelK3Be3AH0H Cpe'Abl. KopOTKO TOBOpa, nAOTHOCTb IMbI BM- 
HHGAHAH AAH BeiUCCTBa, yACAbHblH BeC KOTOpOI'O COOliB eTCTB OB a A 6 m 6-th. 

06® cm qacTHHKH aah Bemeorna, pacnoAoxieHHoro okoao raAaicTHHecKOH 
: nAOCKOCTH, paBeH: 0.55X10 15 cm 3 , a b bmcokhx uinporax 0.45X"|0~ 15 cm 3 . 

Ho, yHHTbtBaH BMHHCACHHiOe HcTjMH HHCAO HaCTHU B eAHHHlje o6bCMa AAH 

■ nocAeAHHx AByx cAynaeB, npHxoAHM k cAeAyionjHM 3HaqeHHHM haothocth (npn 

yAOAbnoM Bece 6): 

P^I^XIO - * 3 rpc¥~ 3 B HH3KHX IHHpOTax 

H p = 5.4x 10 _, ° rpCM -3 B BMCOKHX UTHpOTaX. ‘ 
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1 368 FjiaBa neTBepTan 

Pjifl HauiHx rpa^HKOB o6Hapy>KHBaeT HeKOTOpbie h3aomm; oahh 1 hs hhx; | 

UpocTynaioT hbho, Apyrne — ah nib eAoa HaMewaioTCH. Y^HTbiBaa AOBOAbHo 6oAb- 
moe HHCAO 3Be3A, B SOAbllTHHCTBe CAynaCB OnpeAeABHDUJHX 3TH H3A0MbI, MOiK- 
ho oyeKHBaTb no hhm noKpacHCHHH na oTACAbubix oTpe3Kax nyTH no Ayny spe- 
hhh n BMecTe c TOM, — AAHHy bthx oTpe3KOB b napcexax. 

rioCA€AHHe H6 OTHOCHTCH K OTACAbHbIM, <OA€M€HTapHbIM» TyMaHHOCTHM, HO- 
HX MOJKHO paCCMaTpHBaTb OTHOOHIiJHMHCH K HCKOTOpOMy KOMnAeKCy TyMaHHO 4 - I 

CTCH HAH O^AaKOB. MoiKHO npHHHTb TaKOe npeACTaiBAGHHe, COrAaCHO KOTOpOMy 

MCA K He «3AeMieHTapHbie» o6AaKa &6'beAHHHIOTCH HeKOTOpbIM o6pa30M B 

CHCTeMbI HAH KOMIIAefKCM oSAaXOB. rioAb3yHCb HaiUHM MCTOAOlM H MaTepHaAOM, 

Aerne BbiHBAHTb hmchho sth «KOMnAeKCHbie» TyMaHHOcm Hx h onpe acahiot 
K 3AOMW Ha Hiaurax rpacpHKax. OrAeAbHbie are «3AeMieHrrapHbie» of>AaKa TepHiOT- : 

CH, «CrAa>KHBaHCb» J OCo6eHHO Ha 6oAbUlHX paOCTOHHHHX. 

Taxoe nocHCTeMHoe CTpoeHwe o6AaKOB MeiK3Be3AHOH paccciHiBajomefi MaTe- 
pHH He MOJKer npoTBBopewrb nauiHM B3rAHAaM Ha xapaKTep cTpoeHHH Bceii Ma- 
TepnaAbHOH BceAeHHOH. Boxee Toro, ham KameTCH neAecrx>6p aanbiM noAxoA k 
aaAanaM, CBB3aHHbiM c AaHHHMH BonpocaMH, mcxoah hmchho hb noAoCnorO’ 
npeACTaBAeHHfl. 

Mm onpeAeAHAH no rpatpHKaM cpeflHee n o k p a c m e h h 1 e b oat 
hoh e ih c t e m e o 6 a a.K on no 21 CAyuaio b riAom,aAHx HH3mHx mHpoT h 
no 15 CAynaBM riAOiijaAeH bwcokhx rnupoT, oijeHHB bmcctc c tcm h cpeAHioio- 

npOTBJKeHHOCTb CHCTCMbl no AyHy 3peHHH. 

OKa3aAOCb, hto cpeAHee noKpacneiiHe paBHo 0.19 3B. bcahhhhw okoao' 
nAOCKOCTH TaAaKTHKH H 0.11 BA&AH OT Hee. 

9-roMy coOTBeTCTByeT noAHioe (pororpa<J)HHecKoe norAoujeHHe 0.99 h 0.57 

3B. BBAHHHHbl B ABy x nOCAeAHHX CAyHaHX. FIpH 3T0M cpeAHne 3HaHeHHH npOTH-- 
JKeHHOCTH OKa3aAiHCb 150 H 170 nc, COOTBCTCTBeBHO. 

Bchomhihm, btq no paay ee3a/BBcnMwx onpeAeAeHHH cobctckihx acrpoHo- 
mob, norAoajeHHe CBeTa QTAeAbHon tcmhoh TyManHocTbio paBHO, b cpeAHeM,, 

0.25 3 B. BeAHHHHbi (FI. 11. IlapeHaro [135]). CAeAOBaTeAbHo, noAyneHHbie 
HaiMH 3Hia*ieHHfl coo Ti3 ercT By iot nerbipeM 3 acm e HTapH biM TyMaHHOCTKM b hh 3- 
KHX UIHpOTaX H npHMepHO AByM * — B BbICOKHX 1 . FIpH 3T0M IIOCAeAHHe npHXO^HT* 

ch Ha oTpe30K nyTH no Ayay 3peHHH b 170 nc, b to BpeMH Kan nepBbie — Ha 150 
nc. Ecah 3 a npeAieiAbBbiS paainyc TyMaHHocTH npHHHTb no II a-p e h a r o [135] 

15 nc, to pacnoAO»aeHHe 4-x TyMaBHOCTefi Hta OTpeane nyra b 150 no iBnoAHe Ao- 
nycTHMO. Otcioas BWTeKaeT, hto b bwcokhx raAaKTHHecKHx uinpoTax pacceHBa- 
louijHe o6Aana Meai3Be3AHOH nwAH pacnoAOHteHW noHTH b rpu pasa peaie, hcm b 
HH3KHX. npH 3TOM, OCAa6AOHH.e CBCTB BblCOKOUIlHpOTHblMH o6AaJCa,MH B A'Ba pa3a I 

i HeKOTopoe npeBbiiueiHie noKpacHeHHH na^o oTHeem 3a cneT pacceHHHH b 
npocTpaHCTBax Mestsy o6jiaK3MH, h6o He cjieAyeT AonycKaTb, hto oSjiana ciporo ahc- 
KpeTHbi; OHH JIHIHb HBJ1HIOTCH 3aMeTHbIMH ynJlOTHeHHHMH B o6ffl,eft cpefle, B U;eJI0Rt/ 
3anoHHHiomeft Bee rajiaKTHaecKoe npocTpaHCTBO. 
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MeHbine, neM oSAaKaMii hh3khx rnnpoT. HecMOTpa Ha bto, b paaecAyaaeB (b 3-x 
H3 ccmh) «KOMnAeKCHoe o6AaKo», pacnoAoaieHHoe babah h 3HaHHTeAbH0 yABAen- 
noe no z 0T r a a aKT:H hcckoh haockocth, paccenBaeT b toh >Ke crenenH, b Kaxon 
h 6AH3Koe o6AaKo Toro Hie iianpaiBAeHiia. 

no B 1)1 III e n p H Be A e HII bl M ABHilhlM OTHOCHTeAhHO KOAHHCCT'Ba OTAeAbHbIX 3Ae- 
MOHTapHbix o6AaKOB ii a nyra Ayna, noAynaercfl CAeAyiomee hhcao hx b oahom 
Ky6HnecKOM KHAonapcene: 

2 X 10' ■ — ■ b6ah 3H r aA a k th h ec k o h nAOCKocTH . •* ' • 

n 3.5 X 10 3 — BflaAH ot Hae. 

Ho, ecAii c’Ui'raTb, hto 15 nc hbahctch BepXHMM npeAeAOM . paAHyca o6Aa- 
Ka h, <ito Ha caMOM fleAe MoryT npHcyTCTBoeaTb b SoAbiuoM k o ah h-gctb e 3HaHH- 
TeAbHO Meiibume no pa3MepaM o6AaKa, to noAyneHMbie nncAa i-iy>KHO yseAiHHHTb 
noHTH Ha oahh nopHAOK, ho He na 6oAbiue. ^encTBHTeAbHo o6Aaxa MoryT 6wrb 
He TOAbKo MeAbHe, ho h noKpynHee; FpHHmTeHH BeAb yxa3aA Ha TaKHe, 
AnaMexp KOTopwx AOCTnraeT 100 nc [4821. 

Tor a a me ao t e m h h x TyMaHHOCTeS b ojhom Ky6n- 
qecKOM KHAonapceKe b6ah3h raAaKTHiecKOH nAocKocra 6yAeT paBHO 
10 5 . no TI. n. nape 'Haro [135] bto hhcao, npuseAeiHHoe k raAaKT'nqecKoii 
nAOCKO'CTH, COCTaBAflOT 7 X 10®. IlblACBblMH Ty MaHHO'CTHMH AOAHIHa 6bITb 3aHl»- 
ra, no KpanHen Mepe, coTan nacTb npocTpancTBa, b6ah3H raAaKTHnecKOH hao- 
CKOCTH, eCAH CHHTaTb CpeAHHH paAHyc TyMaHHOCTH paBHbIM 3 nc. 

OAHaKO HHCAO HX BAaAH OT raAaKTHieCKO'H nAOCKOiCTH AOAH5HO 6bITb HOMTH 
b AecHTb pa3 Menbrne h paBHo 10 4 . 

Bo bchkom CAynae pacneTW noAO'Subix bcahmiih ropa3Ao iieAecoofipasHee a 
HeoGxoAHMO BecTH AH$(J)epeHynpoBaHHo aah npocTpaHCTB, 6 ah3Khx h abackhx 
ot raAaKTiHiecKOH haockocth. 

CKa3aHHoe othochtoh r raK;«e n k pacnexaM Macca tcmhoh m a t e- 
pan b r aAaKTHKe. OnpeAeAemie stoh BeAHHi-iitbi c bo3.mo>khoh to h hoc t mo 
hmcct 6oAbuioe 3Ha i ieHHe, Kan c tohkh 3 pen h >i raAaKTHnecKOH cTpyKTypw h An- 
na MiHKH, TaK H C TOHKM 3 p G H H H KOCMOrOHHH. 

EcTeCTBeHHO nOSTOMy, HTO O^HKH MaCCbl AeAaAHCb HeOAHOKpaTHO. 
HaH6oAee npHHHTbiM sHaneiiHeM aah Hee b HacTOHiijee BpeMH CAyniHT 3Hane- 
HHe, noAyneHHoe B. F. CD e c e h k o b bi m h n. n. OapeHaro C 1 3 p3 - 

Oahhko bo bccx npeAbiAyujHX nccAeAOBaHHHX ocpeAiieunJi AonycKaAHCb b 
6oAbine2 cTeneim, hcm 9to meAaTeAbHO. B iiacToauiee BpeMH, no KpanHen Mepe, 

BO3M02KH0 BCCTH BblHHCAeilHH OTAeAbHO AAH paBAH'IHbIX HanpaBAeHHH, 6oAe« 
AH(J)$epeHHHpoBaHHo, h TaKHM o6pa30'M npHATH k on;eHKe oCureH Maccbi. 

Mw nO'iUAiH TaKHM HMeHiio nyxcM, HcnoAb30BaB Ham MaxepnaA, othioch- 
lUHHCH K 43-M OTAeAbHWM Fcl AaKTHHCCKHM IjanpaB AeHH HM. 

24. Biojiji. A6aci'. acTpocjj. o6e. Na 12 
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1 370 ; Tnaea ^eraepTaa 

BbiHHCAaa Maccy Me>K3Be3flHoro Bcinecrca b HH/iHBiiAyaAbUbix, pa3HO na- 
npaBAeHiibix 06 'beMax, t. e. b OTASAbHbix TeAecfiwx yrAax, onpe^eABCMbix Han- 
paBACHHJIMH H nAOIHaflHMH FSK, MbI nC'AyHHAII Maccy B OAH'OM Ky 6 nueCKOM KII- 
Aonapcexe BOKpyr CoAHija paBHoih 

1.5X10 3S rp/Knc'" 

HAIH 

8 X 10 4 M Q) 

t. e. nomftiH 10 B Mq, 

CAeflOBaTeAbHo, Macca ojhoh 'ryiaHHOCTH paBHa b cpeAHeM 
okoao flByx Macc Coah^. B o6iiieM, Macca TyMaHHOcTH nopnflKa sBesfluon 
Maccbi. FI. FI. flapeHaro aaiueA cpeflHioio Maccy oahoh TyMaHHOCTH paB- 
HOH 3.5 COAHeHHOH MBCCbl, T. e., npHMepHO CTOAbKO *e [132], 

BbiHUCAHM o6beM npocTpaHcrna, coAep>Kam,ero TeMHbie TyMaHHOcTH. 
IlocAeflHHe cocTaBABtoT, b oGmjeM, nAocxyio noflCHCTeMy, h o6beM, rfle ohh 
BCT penaioTCB, paBen JC- 1 3 2 • 0.2 = 106 xnc 3 , nocKO.\bi<y 3a pa^ayc FaAaKTHKH 
CAeflyeT npuHHTb 13 Knc, a 0.2 ktic ecTb yABoeHHoe BHaneiiHe p h mojkho 
CHHT aTb, HTO OAHOpOflHblH CAOH OT — P AO -(- P 3aKAIOHaeT R ce6e BCIO Maccy. 

Tor^a noAHaa Macca 6yAeT: Mq X 106— 10 7 Mq, t. e. 10 so rp/i<nc''. 

3to 3HaMeHHe Ha oahh nopHAOK MeHbme 3HaneHHH B. F. ®eceHK o- 
Ba h n. R napenaro. 

/^H$(J)epeHHHpoBaHHbie otjemcH Macc b eAHHHigax o6beMa, othochujhxch k 
pa3HbiM raxaRTHHecKHM uiHpoxaM, — hto flo chx nop He aeAaAOCb, — noHH- 
maioT 3HaneHHe o6igeH Maccbi. 

BbIHHCAeHHH, npOBefleHHbie 3flecb, KacaiOTCH TOAbKo IlblAeBOH CCCTaBAH- 
ioujeH Me?K3Be3AHoro BeujecTBa. Ecah ynecTb o6HAbiio orapbiBaeMbie b noc- 
AeAHee BpeMH AH<f»(j}y3Hbie TyMaHHocxH, KOTopwx, no mhchhio HeKOTopbix 
aBTopoB Ha ijeAbiS nopflAOK 6oAbme, a TaKme h HeHTpaAbHO norAoigaioigyio 
cocTaBAHHDujyK), to 3HaHeHHe Maccbi He3Be3AHoro BeujecTBa b TaAaKTHKe 0Ka- 
aseTCfl 3HaHHTeAbHo SoAbuie h xoTH oHa 6yAeT MeHbme Maccw BeigecTBa, 

CKOHijeHTpnpoBaHHoro b 3Be3Aax, TeM He MeHee cocTaBHT 3aMeTHyio aoaio 
nocAeAHen- 

HaKOHeij, cAeAaeM euje oaho 3aMenaHHe- oTHocHTeAbHo o6ujero p a c- 
npocTpaHeHHH b raAaKTHnecKOM npocTpaHCTBe Mea:3Be3AHoro paccew- 
Baioujero BeujecTBa. 

FIpeACTaBAHef HHTepec paccMOTpeHHe Hamiix AaHHbix h c toh ijeAbio, 
HTo6bI BblHBHTb B03MOJKHyiO aCHMMCTpHlO H36bITKOB UBeTa no OTHO- 
rneHHK) k raAaKTHHecKoMy BKBaropy. 

FIpocTOe paccMOTpeHHe BeAHHHHbi H36npaTeAbHoro norAoujeHHa Ha nep- 
Bbifi KHAonapcex (Ta6AH^i XXXIX h XLI) noKa3biBaeT, ht 0 b npeAeaax 
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HccjieflOBauHe H36HpaTe.nt.Horo nor/ioiyeHHH CBeTa 371 

L |_7i / o 

® -p * / 2 noKpacHeHHe oAHHaKOBo c o6enx ctopoh ot raAaKTHnecKoro 3KBa* 
Topa. Ho npa norAOiijeHHe 6oAbiue c ceBepHog ctopohw. Oho on* 

pefleAeHHo 6oAbiue c ceBepa h npn b= + 18°. 

TaKOH pe 3 yAbTaT MOHiHO 6 bIAO OJKHAaTb AAH OTAeAbHbIX HanpaBAeHHH, 
■oco 6 eHHo, i’Ae cocpeAOTOHeHbi 6 AH 3 KHe o 6 Aaxa pacceHBaioiyero BemecTBa. 
HaKonep, mm HMeeM yKa 3 aHHn Ha noAo 6 Hyio acHMMeTpHK), HanpHMep, b o 6 - 
AacTH IJecfea [ 774 ] Ho paccMOTpeHHe nepenncAeHHbix HecKOAbKHX nAOiya- 
. Jiefi KanTeHHa mohict cAytKHTb ynaaaHHeM y*e Ha o 6 ujyjo 3 aKOHOMepHocTb 
-® npocTpaHCTBeHHOM 'pacnpeACAeHHH tcmhoh MaTepHH b FaAaKTHKe. 

KoHeHHo, HMeroujHHca y Hac MaTepnaA HeAocTaToneH R\n 6oAee hah Me- 
Hee noAHoro HayneHUji #aHiioro Bonpoca. Ho oh A&eT yKa3aHHe Ha bosmohs* 
-Hyio acHMMeTpHio h nocAeAHioio Heo6xoAHMo HccAeAOBaTb noApo6Ho. BecbMa 
ijeAecoo6pa3Ho nonwraTbca onpeAeAHTb riAOCKocTb T aAaKTHKH no HeBHAHMOH 
MeHi3Be3AH0H MaTepHH, B OTAHHHe OT CBeTHIgHXCH o6beKTOB, KOTOpbie HeOAHO* 
KpaTHo HcnoAb30BaAHcb ao chx nop aah stoh yeAH. Ecah 6yAeT noATBepJK- 
. ACHO paCXOSKAeHHe 3Tog nAOCKOCTH c nAOCKOCTbK), BblHHCAfleMOH no CBeTH- 
iijhmch o6beKTaM, mm 6yAeM HMeTb nepeA co6og <J>aKT 6oAbiuoro sHaneHHJi, 
KOTopbiH noTpe6yeT nepecMorpa psiAa ycTaHOBHBiUHxcH o6ujhx saKAiOHeHHH 
H, BMeCTe C TeM, HCIipaBAetlHH pe3yAbTaTOB HeKOTOpblX BbIHHCAeHHH. 

9tot Bonpoc MoxseT npHo6pecTH 6oAbuioe 3HaneHHe c tohkh 3peHHH 
KOCMOrOHHH. B CBH3H C nOCAeAHeg Hpe3BbIHaHHo BaJKHO 6bIAO 6bl BbIHCHHTb 
h opneHTHpOBaHHe o6AaKOB pacceHBaroujeg MaTepHH no OTHOineHHio k cnn- 
: paAHM r aAaKTHKH, 

Ho pemeHHe sthx BaiKHbix saAan Tpe 6 yeT npHBAeneHHH k HCCAeAoaa- 
hhio 3 HaHHTeAbHo 6 oAee o 6 uiHpHoro MaTepnaAa, b h 3 cthocth, — noKa 3 aTe- 
Aeg yBCTa cAa 6 bix 3 Be 3 A b riAoiyaAHx KanTeHHa no npyraM ckaohchhh 
+ 30 °, 15 ° h Ap. KcTaTH OTMeTHM, hto Mbi npHCTynHAH k onpeAeAeHHio 

noKa 3 aTeAeg ijBeTa 3 Beaa b riAoiyaAHx KanTegna N2N2 44 — 67 , pacnoAO- 
>KeHHbix no Kpyry ckaohchhh + 30 °. 

BripoHCM, onenb HenAOXHM cpeACTBOM H3y<reHHH pacnpocTpaHeHHn TeM- 
HOH MaTepHH no OTHOUieHHIO K raAaKTHHCCKOH nAOCKOCTH MOJKe'r nOCAyiKHTb 
bo3mo>kho noAHbig 3HaAH3 TeMHbix TyMaHHocTeg h HCCAeAOBaHHe hx pacnpe- 
..ACAeHHH B raAaKTHHecKOM npocTpaHCTBe. MaTepwaAOM MoryT CAyjKHTb Kap- 
Tbi h KaTaAorn B a p h a p a a, aTAac P o c c a h Apyrne AHTepaTypHbie 

hctohhhkh. 0Ty pa6oTy npeAnpHHHA b A6acTyMaHCKog o6cepBaTopHH 
A- HI. X a b t a c h. 

B 3aKAK>4eHHe otmcthm, HTO Haul MaTepnaA 3acAy?KHBaeT BHHMaHHH c 
TOHKh 3peHHH HCnOAbSOBaHHH erO AAH aHaAH3a npOCTpaHCTBeHHblX nAOTHO- 
CTeg 3Be3A. Oco6eHHO HHTepeCHbl B 3TOM OTHOmeHHH H CpeAHHe H BbICOKHe 
raAaKTHHecKne uinpOTbi, r fl e noAo6 H big aHaAna BbinoAHHAcn peAKo h 6ea 
HyjKHog noAHOTbi. KoHeHHo, noAyneHHe HaAenrHbix 3Be3AHbix nAOTHocTeg 
: npeACTaBAHex co6og HeAerKym 3aAany, ho TeM He MeHee, nocAeAHioio mojkho 
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372 PjiaBa neTBepTan 

yflOBAeTBOpHTeAbHO pemHTb, npHISACK.aR H3B6CTHbie MeTOflbl HAH HX MOflH- B ‘ 

(pHKayHH. 

Torfla mojkho 6mao 6bi npoeepHTb, b nacTHOCTH, cooTBeTCTsyroT ah Aeit- ‘ ! 

CTBHTeAbHOCTH BbICKaBbIBaeMbie B AHTepaTVpe npeflCTaBAeHHfl O TOM, a TO ' 

Coah^ 3anHMaeT ynacTox npoerpaHCTBa, xapaKTepnayeMbiS noHmsemiOH p % • 

3BC3AHOH nAOTHOCTbK) HAH, HaOOOpOT, TpaflHeHTbJ nAOTHOCTH flOAiKHbl. HSr . : 

6biTb OTpunaTeAbiibi haii, no KpaHHefi Mepe, nocTojmubi. 

Ho BbHinCACJIUH UpOCTpaiiCTBCHKbTX 3B63flHbIX nAOTHOCTefi HBAHKJTCH 

CAe^yioigHM sranoM HCCAe^oBaHKH h ohh He bxoahah b aaflanH HacTOHigen. !$<3S 1 1 

3aKaHHHBaa H3AO*eHHe Hamefi pa6oTM, mm cnriTaeM HysKHMM cAeAaTt*- Mi ^ 

erne HecKOAbKO 3aMenaHHH. 

Pa3BHTHe pa6oT h otkpwthh, HMeBiirae Mec r ro 3a nocAe^HHe 1 — 2 ro. 7 -ia„ iRKSl** ’ ^ 

noATBepflHAH co Been y6eflHTe\bHocTbio 6oAbuiyio Baa^HOCTb bosmojkho noAHo- \',£f • 

ro h BcecTopoiiJiero nayneHiiH HBAeHHH, cBusaimbix c Me>K3Be3flHoii MaTepnaAb- r. «&£''" ■ . 

hoh cpeAofi, BeKpbiB npH 3 tom em,e oahv HOByio CTopoHy AaHHOH npo6AeMw ra- '$[{ ‘ 

AaKTHHecKoro norAOUjemifl cBeTa. ^eHCTBHTeAbHO, ro chx nop nocAeflHHH (pop- 

MHpoBaAacb h pasBHBaAacb b CTpeMAeHHH pemai’b sa^ann: 1) BHeceHHH nonpa- ^lllf 1 ’ * 

bok b SAeMeHTbi, onpefleAJieMbie (pOTOMeTpnnecKHM nyTeM h 2) BbincHeHHH (pnsn- jP$R tl , , 

necKHX xapaKTepncTHK Me2K3Be3Anoro BeigecTBa. Tenepb n<e ona bmxoaht sa -| 

npe/teAbi sthX saflan, npecACAya ijbah, BO-riepBbix, iisyneuHn MopcpoAornH caMo- ‘*&C 

ro Me>K3Be3flHoro BeujecTBa KaK oahoti H3 BaHiHefimHX cocraBAHioiijHx Bee- [llEj >: 

AeHHOH, a BO-BTOpbIX H TAaBHOe, BbIHCHeHHH BOnpOCOB B3aHM0CBB3H Me^KAy 1 [MVfj ’ ' 

3Be3AHbIM H Me>K3Be3AHbIM BeTHCCTBOM. 

HcXOAHble nOAO>KeHHH MaTepHaAHCTHHeCKOH (pHAOCO(pHH HMeHHO TaK Ha- Mf : 

npaBAfiiOT namn npeACTaBAeHHH h yKasbiBaior na HOByio — KOCMoroHHnecKyio 7 pA 5 

c-ropony flamioH npo6ACMbi, HMeiomyio BecbMa aKTyaAbHoe 3HanenHe. AcTpo- in’- | i 

HOMnnecKHe OTKpbiTHH ?Ke, HMeBiuHe Mecro b CoBeTCKOM Coioae 3a nOCAeAHHH ySg ‘j 1 I ■ 

roA, 6AecTHUje iio/rniepiKAaiOT AaHHMMH HaSAiOAeHHH h ycTaHOBAeHHbiMH (pan- 4 *jV j j 

TaMH npHHH,nnHaAbHyio npaBH AbnocTb H36pariH0ro nyTH — HCKaTb pemenne koc- » 1 ff : : 1 

MoroHHHecKHx 3aAan b HayneHHH BaanMOAeHCTBHH MOKAy 3Be3AHOH h iicise u ; i 

MaTCpHCH. 

3tH OTKpblTHH HC TOAbKO OKOHHaTeAbHO yCTaHOBHAH Heo6xOAHMOCTb paC- * ! 

CMaTpHBaTb npOHCXO>KAeHHe H pa3BHTHe 3Be3A COBMeCTHO C COCTOHIIHeM H rf jBii 

paaBHTHCM Me?K3Be3AH0H MaTepHH (b HaCTHOCTH AH(|)Cpy3H0H ) , HO H npiIBCAH f 

y}Ke K pHAy Ba?KHbix bhboaob, chocoShwx npOAHTb cbct Ha xapaKTep cbash HBT 

MeasAy 

Mbi HMeeM b BHAy HOBefimne HCCAeAOBaHHH T. A. Ill aina h B. F. ® e- HffiS 

c e h k o b a, ony6AHKOBanHbie b cobbtckoh acTpoHOMnnecKofi AHTepaType aa. H9T 

nocAeAHHe Mecnybi. 3 th pa6oTW, HapnAy c ApyrHMH HCCAeAOBaHHHMH cobct- HvS 

CKHX aCTpOHOMOB, H, npH 3TOM, B CBeTe HOBbIX HAefi B. A. A M 6 a p H, y M fl H a L j 
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: Hccjie ffOBaHHe H36HpaTejii>Horo noraomeHHH CBeTa 373 

h HOBOH TeopHH O. fO. LU m h a t a o npoHcxoiKfleHHH 3eMAH H nAaaeT noA- 
HHMaiOT npo 6 Ae M y HeraBeaAHoro norAomeHi«i Ha coBepmeHHo Hosyjo Bbicory. 
Mx CAe^OBaAo 6m hoapo6ho oc B eTHTb 3Aecb. PaaBHTHe HccAeAOBaHHH AaHHofi 
npofiAeMW h ycnexn coseTCKHx HccAeflOBaHHH a arofi oGAacTH, sa nocAeAHHe 
1-2 rofla, MorAH 6m cocTaBHTb npe^MeT oTAeAbHoro o 63 opa. OAHaKo, mm orpa- 
hhhhah ce 6 a b Hame M o 6 3 ope (rAa B a 1), saKOHHCHHOM b nanaAe 1951 roAa, 
■cocTOBHHeM npo 6 AeMbi H AHTepaTypofi, onyfiAHKOBaiiHofi ao 1950 roAa, bkaio- 
HHTeAbHO. 

Mojkho CHHTaTb, HTo KapAHHaAbnaa npo6AeMa KocMoroHHH — o6pa3o B aHHe 

BBe3A~6AH3Ka K npo6ACMe B3aHM0CBH3H MOKAy 3Be 3 AHOH H MeiK3Be 3 AH0H Ma- 
Tepne5 H cAeAOBaTeAbHo, npo6Acivia Mexi3Be3AHoro BenjecTBa Tenepb yase He 
TOAbKo CTpyKTypHaa, AHHaMHHecKaa h $H3HqecKaa npo6AeMa, ho h hhcto 
KocMoroHHnecKaJi. 

KocMoroHHHecKHe HOCTpoeHHH, TOAKyioiLTHe n P OHcxo>KAeiiHe h paaBHTue 
-3BC3A H SBeBAHMX CHCTeM, HeAbSH BeCTH B OTpbIBe OT A3HHMX HSyneHHH MOK- 
3Be3AHoro BeiyecTBa. 

BcAeACTBHe axoro, npo6AeMa raAaKTHHecicoro norAoujeHHa npno6peTdeT 
siiie 6oAbmyio ocxpoTy h pa6oTbi no ee BcecTopoHHeMy H 3 yneHHK> BnoAHe cboc- 
BpeMeHHbi h Tpe6yiOT k ce6e euje 6oAbiuero BHHMaHHa. 

r AaBHenmeH saAaneH 6AHJKaHmero 6yAym;ero h 3 ao CHHTaxb BbiacHeirae 
B3aHM0CBH3H Me?KAy 3Be3AHbIM H MeJK3Be3AHbIM BelljeCTBOM. Ho 3TO HOCAeAHee 
Tpe6yeT pemeHHH p»Aa OTAeAbHbix 3aAan, cpeAH KOTopbix, MOiKeT 6biTb, H a nep- 
aoe Mec-ro CAeAyex nocxaBHTb bobmojkho hoahmc Ha6AfOAaTeAbHbie onpeAeAemiH 
Maccbi MewsBesAHoro BeujecTBa h TeoperanecKHe HccAeAOBaHHH npoijeccoB n 
MexaHH3Ma KOHAeHCHpoaaHHH rasa h hmacboh cpeAM b ycAOBHax Me^aaesAHoro 
npocTpaHCTBa, a HapaAy c bthm h npoijeccoB pacnaAa 6oAbm HX t 6 a H a M eA K ;ie. 
MecTe c reM, BecbMa Baamo nonaTb B3aHM00TH0iueHHe MeaiAy ra 3 oM h nbiAbio. 

„ pH BCeM 8T0M Heo6x °flHMo HMeTb B BHAy BceoSujyio B3aHM0CBH3b HBAe- 
hhh h He CAeAyex hoaxoahtb k HCCAeAOBaHHio npo6AeMM, ctabh Bonpoc o nep- 
BHHHOCTH HAH HenepBHHHOCTH MeJK3Be3AH0H cpeAM, a H3A0 HanpaBHTb BHHMa- 
HHe Ha yacHeHne hbachkh, cBasaHHbix co BaaHMHMM o6 M eHOM anepraen M ejK- 
Ay 3Be3AHbIM H MejK3Be3AHbIM BeiljeCTBOM. 

B cBeTe HSAOHieHHoro 3Aecb, ham npeACTaBAaeTca, hto Heo6xoAHMOCTb 
MaccoBMx onpeAeAeHHH p«Aa acrpoHOMHHecKHx bcahhhh, yBeAHHHBaioiijHx na- 
4 >aK ™' le f 3H3HHH 06 HBAeHHHX aCTpOHOMHHeCKOFO MH P a, HOK3 ei^e oc'xa- 
«TCH OCTPOH. A B 03H3H C 9THM, KATaAOKHMe P a6oTM, THHa a6aCTyMa HC $HX 
pa60T HO MacCOBOH KOAOPHMCTPHH raAaKTHTOCKHX H BHeraAaKTHHeCKHX o6b- 
eKTOB, CBOeBpeMeHHbl H HX Heo6xOAHMO BeCTH H B AaAbHeHIHeM H, no Mepe B03- 
MOJKHOCTH, pa 3 BHBaTb. 

ycnex 3THX pa60T hosboaht paapeuiHTb MHorne Barbie saAanH, cpeAH 
KOTopbix, b KanecTBe npHiviepoB, Ha30BeM: 
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r.naBa aeTBepTaa 


1. HccAeaoBaHHe H 36 Hpa T eAbHoro h o 6 mero norAOujemta KaK tyyHKijHH ra- 
AaKTHaecKoa aoAroTbi, c B eAbio Bb.acHeHHa xapanrepa raAaKTHnecKoro pacnpe- 
4eAeHHH aacTHH no BeAHHHHe, 

2. HayaeHHe H36npaTeAbHoro norAonjeHna b o6AacTax He a, r«e OTKpwibi 

H HCCAeflyJOTCH CBeTAbie aH<t><t>y3Hbie TyMaHHOCTH, 

3 4e T aAbHoe HCCAeaoBaHHe norAOiijeHHH b pasAHHHbix HanpaBAeHnax yi 

Ha paaAHHHbix TAy 6 HHax raAaKTHaecKoro npocTpaHCTBa. 

3 T a nocAeanaa aaaana, penieHHK) koto P oh, OTiacTH, nocBaigeHO h nacToa- 
mee HccAeaoBaHHe, nona eige T P e6yeT nponsBoacTBa 6oAbinHX pa6 0T HMea 
B BHfly, 4T0 KaK sseaanaa TaAaKTHKa, TaK h MewaBesflHoe raAaKTHaecKoe 
BemecTBo BecbMa caojkhw no cBoe M y CTpoeHHio h naao oTKaaaTbca ot npea- 
CTaBAeHHa pacnpocTpaHeHHa MeauBesAHofi MaTepHH ynpoiaeHHb.MH cxeMaMH. 
Ho, BMecxe c TeM, HpperyAapnocTb MercsBesaHOH cpeflbi Toase neAbsa paccMarpH- 
Ba Tb ynponjeHHO — KaK coBepxneHHO 6ecnopa A oaHoe pacnpocrpaHenHe MaTepHH, 
AHUieHHOe SaKOHOMepHOCTeH H He CBH3aHHOe CO 3Be3 A aMH. 

HanpoTHB.-TaKoe npeacTaBAenne mofao 6b. aesopHeHTHposarb HccAeaona- 
T eAH. CBH3b Me>K 3 Be 3 aHOH MaTepHH CO 3Be3aaMH B03MOJKHO BCK P bITb B HOHCKaX 
saKOHOMepHOCTen B pacnpocTpaneHHH h <l>H3HHecKHX xapaKrepncTHKax bhahmO’ 
« H pperyAapHOH» M e*3Be8 flH bfi MaTepHH, a A ah 3thx tt eAeS Ba>KHO BecTH, napa- 
ay c apyrHMH HCCAeaoBaHHHMH, H noapoenoe HsyneHHe norAOUjeHHH cBera msjk* 
BBeaaHofi nwAbK> BO mhothx HHaHBHayaAbHbix HanpaBAeHnax b 1 aAaKTHKe,. 
noao6Ho TOMy, KaK 3T0 ocynjecTBAaeTca b A6acTyMaHCKOH acT P o$H3HHecKoii 

o6cepBaTOpHH. 1 
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A6acx. 06c- Ns 9, 105, 1948. 

Me^bHHKOB O. A. IIoKpaCHeHHe paHHHX C-3Be34 H 3aKOH KOCMHneCKO- 
ro norjiomeHHa. jfIy4K. U,npK- Ns 21, 3, 1937 

* 1941 PHH B Me)iWi;y3Be3aH0M n P°cxpaHcxBe. ripHpoaa JV? 1, 3, 

i, O noivioineHHH b okhbx 30hu H36eraHna. E 1044 . A6acx. 06c. 
As 8, 54, 1945 

„ KocMHqecKoe nor4omeHne no 404ronepno4nqecKHM UecJjea- 
•Mm b cbh3h c BonpocoM o Hy^tnyHKxe xpHBoii „nepao4- 
CBeraMOcTt“. E 1044 . A5acx. 06c, A? 8, 57, 1945 

„ O HeKOTOpux xapaKxepncTHKax jae>K3Be34Horo ra3a. AJK 24. 
Ns 2, 73, 1947 

„ CncKipoc^oxoMexpHR 3BC34 5 Hecfjea a y 0p4a a K-ac^eaT 
jum necfjeHn. Tpyau Ily^K. 06c. 64, cep. II, 1950 

» 3Kcne4Hn.ua no na64K)4eHHiD cneKxpoB 3Be34, b y4bTpacbao- 
4eT0B0H o64acxn- Acxp. IlnpK. AH CCCP J\? 103-104, 18, 1950 

Ha6oKOB M. E. HoMorpaMMa urn pacneTa neHCKaweHHoro noiviomeaH- 
eM paccxoaaHa. A7K 17, Ns 5, 79, 1940 

HhKOHOB B. E. ynpOmeHHHH o6l>eKTHBHHH MHKpOtjlOTOMeTp 44a (J)0- 
Torpa^HaecKOH cf^OTOaexpHH. Ek > 44 . AH Ns 46, 165, 1939 

ft O Cp0T094eKXpHqeCK0fi K040pHMexpHH 3Be34 B8 — B9, BM- 
n04HaeM0H ua. A6acxyMaHCKOfi acxpocfmsHqecKOft o6cepBa- 
xopna. Coo6m. AH rpy3HHCKoft CCP 3, Ns 6, 509, 1942 

„ Te3ncu k 40K4a4y na XXI HafqHofi ceccaa OT 4 C 4 e- 
HHa cf3H3.-M3T. HayK AH rpy3HHCKOH CCP 19-20 anpeaa 
1946 r .: „34eKTpoc|x>TOMeTpf}qecKne pa6oT« A6acxyMaa- 

ckoh 06cepBaTopHH“, 1946 
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0. Hhkohob B. B. Octmt nocTpoeHaa 4>Y n -'iaMCiiTa./ifcnoro KaTa.rora cf)OTO3^eK-< 
TpHHecKHxuBeTOBux SKBHBa^eHTOB 3Be34 cneKTpa^ttHHx thiiob B 8 H B9. 

1950 

1. Oropo^HuitoB K- <f>. OrpoeHtie FaTiaKTHKH no 43 hhhm ctsthcthkh bh~ 

ituiworo pacripcAe^enwH 3se3A ira He6e. Yew. AcTp. H. (eta- 
paa cepnfl)3, 40, 1933 

2 * » TeopeTHMecKHfl aHa//H3 Meroaa Borrtcfra 3Be3Arax noscieTOB 

B TeMHHx o6^3cthx. it AH CCCP 19, Ns 1, 41, 1938 

5- » TeopeTHHecKHfi a Hants 3 3Bes.aHijx noncneTOB b TeMHuxo6nac- 

tbx. Hbb. IlyiTK- Ooc. 16, (3), JV? 132, l, 1939 

» Mc>K3Be3HHoe nornourenne h 33koh imothocth Seeniirena. 
IlynK. Hnp K . N« 25, 14, 1939 y 

5- n Pa 371 o>k en we cjjyHKUHH 6neci<a no CTeneHjra KosxfrcjrHirHeHTa 

m e > k 3 b esAHo ro nor.romeHHB. Yn. 3an. Jiry (cep. tib. — waT.) 
18,< .Ni> 116, 86, 1949 • F ^ ; 

5. OropOTiHHKOB K- <P., i!o6poBo^i,CKHft O. B. BnnaHne ruicnepcnn cBe- 
THiwocTeft hu pe3yjjj,TaTM SBesaatix noncneTOB b tcmbwx tym 3 hhoctj 3 x. 
Flynn. LlwpK. N; 28, 19, 1940 

7 - OnyHeB B. B. CTaTucTHKa sBesnmjx cneKTpoB b oBjiacra Mneraoro 
IJyTH onono TyMSHHOCTH „AiwepHKa“. H3B. Flynn. 06c. 10, (6), Ms 99 

585, 1927 

!. llapeHaro II- II. IIlKanH 3 bc 3 ahmx bctihbhh. Yen. Acip. H. (cTapaa ce- 
pwa) bho. 2, 1933 

'• » O Me>K3Be3iiHOM nornomeriHn b nerupex vnacTKax Mne^Horo 

riyTH. A}K 14, Ns 2, 149, 1937 

„ MccnenoBaHtra, ocHOBanime Ha CBonnoM naTanore 3Be34HHx 
napannancoB rAMIII. Tpynn rAHIII 13, Ns 1, 59, 1940 

• „ O TeiHHHx TyMaHHOCTHx H ra^iaKTHMecKOM norJiomeHHH CBeTa. 

A>K 17, Ns 4, 21, 1940 

» O Me^3BC37tHOM noraomeHHH CBeTa. A7K 22, 3, 129, 1945 

» Some work on the structure of the Galaxy. PA 53, 441,1945 

• n Kypc 3Be3HH0fi aCTpOHOMHH. II H3n., 1946 

» CTpocHHe FamiKTHKH. Yen. Acip. H. 4, 69, 1948 

„ 3Be34Haa acTponoMwa. C6ophhk: AcTponoMwa b CCCP 3a tdh- 
rmaTi, neT, 127, 1948 r 

w Pacnpenenenne utiothocth h hhc^ghhoctb pa3nnqHHx ranaK-' 
TwqecKwx cyScwcTeM. A>K 25, N° 2, 123, 1948 

v LUKaabi h KaTanora 3Be3^Hwx BentmuH Yen. Actd. H 4 257 
1948 ‘ ’ 

” O npwopHTeTe cobctckhx pa6or no MejKSBesnnOMy norno- 
IHCHHK) CBeTa. A>K 27, JV? 1, 61, 1950 

„ O npwpo/re nepewenHux 3B«34 b TyMaHHocTii OpwoHa. lie- 
peiw. 3 b. 7, Ns 4 (70), 169, 1950 

HapeHaro If. FI.. KywapraH E. B„ <I>7topa H- <J>. CwcTCMa mapoBHx 
CKonTieHHH. Tpyaw FAHILI 16, 47, 1949 

IleTpo* B. H. Me>K3Be34HHe tihhhh Haxpwa b cneKTpax 3 Be 3 n cneKT« 
pa/iiHWx KTiaccOB R H N (3aMeT K a). IlpHpoaa M 5, 61, 1940 
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JlHxepaiypa 


157 


IS*- 

159- 

160. 


l6i. 


164 


IleTpoB B. H. O xuMHqecKOM cociaBe raaaimiqecKoro cy6cTpaTa (3aMerKa). 
Tlpapoiia Ns 6, 59, 1941 

IlviieftKO E- K- O TeanepaTvpHOM KOBcj^HimeHTe ceaeHOBHx d^oTOsae^ 
mJhtob BeHTH,BHoro Tana. m. Tex. 4>ns. 7, Ns 1, 10, 1937 
PmiBec B. The influence of the selective absorption in space upon a dif- 
ferential scale ot stellar magnitudes. Tpyau Acxp. 06c. Yhhb. Tapry 
30, J« 1, 1938 

PojkkobckhA A- A. <J>OTorpa4>nqecKaa 4 >otomctphh n36paHHHx yqac- 
tkob MaeaHoro Elyra. Hhct. Acrp. a $03. AH Ka3-CCP, 1950 

PycanoB T. H. ^toKTyauHH apKOCTH M/rennoro Elyra h c[jH3nqecKHe 

xapaKTepacTHKH nHc{ac|)y3Hux TyMaHHOCTefi. Yq- 3an. JirY (cep. 4 >h3.— 
Max.) 18, Ns 116, 53, 1949 

Pvcaoa E- JI. O daopMe h npocTpancTBenHofi opneHTnpoBtce tcmhhx ry- 
MaHHOCTefl. A>K 27, Ns 6, 341, 1950 

CacbpoHOB B. C- YneT noraomemia CBeTa 3Be3j pasaaqatix Temiepa- 
xyp. A>K 25, N 6, 356, 1948 

Co6oneB B. B. CBeTOBoe aaBaerme b pacumparomefica TyMairaocTH. 
A)K 21, Ns 4, 143, 1944 

CoabCKnii A- A., IllefiepCTOB B. H. flpaKTHHecKaa ceHCHTOMeTpua. 1937 
CTOHHOBa K. T. TeMnaa TyMaHHOCTt b Kaccaonee. H3B. IlyaK. 06c. 16, 
( 3 ), Ns 132, 41, 1939 
CTpyBe B- % Etudes astronomiques. 1847 

CuTHHCKaa H. H. 06 aKKyMyaaTHBHOM 3ct>4>eKTe b 4>oxorpacj3HqecKoft 
cfioTOMeTpHM. HayqHMft. Bioaa. JirY Ns 22, 5, 1949 
Thxob T. A. La dispersion dans les espaces celestes. Mem. Soc- Spec- 
trosc. Ital. 27, 1898 

„ On«T H3ucKaHna ancnepcmi b Me3Kny3B eaaHOM npocTpaHCTBe 
H3 Ha6aioaeHH& cneKTpaabHO-aBOfiHOft 3Be3HH- H3A. Eiutc- 
pHHOca. Bucui. Eopu. YqHamna, 1905 

Sur la dispersion de la lumiere dans les espaces celestes. 
Revue historique de la question et premiers resultats. CR 
146, 570, 1908 

„ A*& Mexoaa n3HCnaHna pacceauna b He6ecHOM npocTpaHCTBe. 

H3B. Ilyax. 06c. 2, Ns 21, 141, 1908 
„ KocMHqecKaa aHcnepcaa. PA7K 14, 161, 1908 

npuMeueHHe 4?navrpOB aa a HecaeaoBaHHH ceaeKTHBHoro oc- 
aa6aeHHa CBeTa b MeH<3Be3aHOM npocTpaHCTBe. H3b. riyaK- 

06c. 3, Ns 26, 31, 1909 

HoBue HCCJieAOBaHua aaa. npaMeHemieM CBeTocjaiiabTpoB 
b H3UCKaHHax ceaeKTHBHoro KOCMHqecKoro noraomenHa. 
H3 b- Llyaa. 06c. 3, Ns 29, 75, 1909 
„ Recherches nouvelles sur 1‘absorption selective et la diffusion 
de la lumiere dans les espaces interstellaires. CR 148,266, 1909 
„ 06 HSHCKaimax H36npaTeabHoro KocMnaecKoro noraomeHna 

CBexa, (I)- H3 b. Pyc. Actp- 06m. 16, N° 1, 1, 1910 
_ 06 M3NCKaHHHx B36HpaTeai>Boro KocMnaecKoro noraomeHHji 

CBera. (II). H 3 B. Pyc. Actd. 06m- 16, N? 3, 90, 1910 
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165 . Thxob T. A. OnpeiieyieHHe UReTa3Be34 n ero npH-iO/Kemie k HCcne.ao- 

BaHHio naSripaTenbHoro KocMuqecKoro noracnueHHH CBeTa 
h 3Be3AHbix TeMnepaTyp. H3 b. fly^K. 06c. 17, cep. II, 

1912 

166 . * IIcc^e^OBaHiae n36HpaTe/n.Horo nornomeHna CBeTa b TyMaH- 

hoctjix n^eaii. II3B. Ily^K. 06c. 17, cep. II, npunoHteHHe, 

1913 

167. „ no riOBO^y cTaTtH B. T. <I>eceHKOBa o nornomeHUH CBeTa b 

mhpobom npocTpaHCTBe- BecTH. Bcepoc- AcTp. Coio3a 2, 
33, 1919 

168. „ Onpene./ieHHe HBeTa 3BQ3H mctoaom npOAontHOro cneKTpo- 

rpac^a- H3B. Hayqir. hhct. hm. necrac|>Ta 10, 119, 1924 

169 . „ 4>OTOMeTpnfl, KOnOpHMCTpHfl 3BC3A- TyMaHHOCTH, CKOIMeHHfl H 

MneqHHH nyTB. C6opHHK »AcTpOHOMH3 B CCCP 3a 1 5 
neT“, 56, 1932 

170. „ Teopua npoAOTitHofi cneKTporpacjpHH h KaTanor ubctob 3Be3A 

BD b IlnowaAflx NsNs 1-— 43 cHCTCMaTimecKoro nnaHa Kan- 
Teflna. Tpyruj llynK. 06c. 50, cep. 11, 1937 

171. TopoBa>Kan3e A- <f>. XpoMaTHqecKne KpuBtie 20-cam-nMeTpoBux KaMep 
A6acTyiwaHCKOH o6cepBa'ropHH. 1947 

172. TypaHCKwfl B- H. OnpeAeneHae KocMuqecKoro nornomermH CBeTa b 
n^ocKoc™ FaaaKTHKH nprr noMomn 3Be3AHoro CKonnemni NGC7086. 
Yq. 3an. FoptK. Toe- Yhhb. 13, 1947 

173. <4>aac B. A. CBeTocfiHJibTpM. 1936 

174. <I)eAopoBnq B. 0. HsSutkh uBe'ra 23 AonronepnoAHqeci;nx necjrenA. Ile- 
pe M . 3 b. 7, Ns 5 (71), 221, 1950 

» 175. ^eceHKOB B. F. O non/iomeHnn CBeta b mhpobom npocTpaHCTBe. BecTH. 

Bcepoc. Acrp. Coiosa 1, 67, 1918 

176. „ OnpeAenemie BcficjaeKTHBeux TeMnepaTyp 193 3Be3A. PAIK 4, 

Ns 3, 169, 1927 

177. „ OnpeAeneHne 3Be32nmx TeMnepaTyp. A>K 6, Ns 2, 89, 1929 

178. „ Determination of star temperatures. AN 236, Ns 19-^0, 297, 

1929 

179. „ OupeaeAeHHe oTnocHTeni.ei.ix rpannenTOB 3Be3A b (fmoneTO- 

Boft oOnacTH cneKTpa b oS/racra Uecfresr n HinepHnu 
npeHMyinecTBeuHO DanHHx cneKTpantHux THnoB. AIK 8, Ns 2, 
102, 1931 

180. n cFoTOMeTpunecKm-i anann3 cbcthmocth HOMeoro He6a. 7IAH 

CCCP 3, Ns 1, 24, 1935 

181. „ HccneaORauHe cneKTpanbHoft qy BCTBUTenbeocxH cf)OTOnnacTn- 

hok b BH 3yantHbix nyqax cneKTpa. Tpyma rAHIII 6, Ns 2, 
98, 1936 

182. „ O snaqenHH KOCMHqectcofi pacceHHHOft siaTepHH b bb neenn 

CBeTHMOCTH Hoqnoro He6a n b cbb3h c BonpocoM o 6ec 
KorieqHOCTH BcenenHOfi. AIK 14, Ns 5-6, 427, 1937 

183. „ BecKOHeqeaa BceneeHan a cbcthmoct t eoqHOro ne6a. it AH 

CCCP 15, Ns 3, 125, 1937 

184. „ MccnenoBaHne hobhofo CBeqennH He6a. TpyAH rAHIII 10 , 

Ns 1, 3, 1937 
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cf>eceHKOBB. Y. Po;n> raaaKTunecKOft MeTcopnoft MaTepnn b oSpasoBaHHw? 

3oanaKaJii>Horo CBeTa. ilAH CCCP 19, Ns 6-7, 449, 1938 
HayneHne bh^hmco pacnpeae^enHa 3Bea^ b pa3-snHHUx ynac- 
TK ax MaeiHOro IlyTH. Tpyjw PAHIB 11, Ns 2, 42, 1939 
„ O KO^op-sKcuecce ueHTpaatHux o6^acTefl Ta^aKTHKH. ilAH 

CCCP 28, Ns 7, 590, 1940 

„ OnpeAeJieHHe KOJiop-SKBHBa^eHTOB 3Besii ao 5.5 bc^immhhbj 

MOKity CCBCpHUM 110,110 COM M — 10° CK^OHeHHB. TpyABE 

TAHlil 13, Ns 1, 5, 1940 

K Bonpocy 06 o6mefl meet nor^ouiaiomeft MaTepnn b ra- 
'^aKTHBecKofl CHCTCMe* ilAH CCCP 28, Ns 7, 593, 1940 
. „ Ko^op-9KBHBa^eHTBi 1290 3Besa. 71 AH CCCP 29, Ms 2, 86,. 

1940 

„ KocMHMecifaH MaTepnH h 3oaHaKa^iHuft CBeT. MeTeopimiKa 2, 
3, 1941 

AcTepon.au h KOCMHMecKaa nMB. 7IAH CCCP 34, Ns 6, 163, 
1942 

B O norviomeHHH CBeTa b tcmhhx raaaKTunecKHX o6aaKax- 

A>K 22, Ns 5, 271, 1945 

„ MeTeopsafi MaTepna b MOKn^aHeTHOM npocTpaHCTBe. 1947 
. <|>.nopa H. <i> riorJiomeHHe cseTa h pacnpeaejieHHe 3Be3aHOft mothoctk 
b TajjaKTHKe (pecfiepaT pa6oTH iI>K. OopTa). A)K 16* 
Ns 6, 69, 1939 

. Eccae^oBaHHe noiviomeHHH CBeTa b mbhc3bc35hom npocTpaH- 

CTse. Tpyjiu I'AHIH 16, 4, 1949 
. <J>pHin C. 3. TexHHKa cneicTpocKonnH. 1936 

. Xa6H6vMHH III. T. K Bonpocy 06 aHa^H3e 3Be3^HHx noAcneTOB » 
aByx jrynax. A)K 26, Ns 4, 219, 1949 
. „ PacnpeAe^ieHHe 3Be3aHux ruoTHOcTefi b bhcokhx raaaKTHne- 

ckhx mnpOTax. A7K 26, Ns 5, 288, 1949 
. „ 4>/iioKTyauHH b HHcaax 3Be3.a, npHBeaeHHux k ra^aKTHBecKO- 

My no^ocy, h mok 3 b e3AHoe nowomcHHe cseTa. A7K 27, Ns 2,. 
105, 1950 

. Xapaa3e E. K. KanecTBO H3o6panceHnfi 3st3A b A6acryMaHH no Ha6~ 
jnoaeHHHM 1932 r. (MatepwaJiH k xapaKTepncTHKe acTpo- 
HOMHaecKHx ycJiOBH ft aTwocdfiepHoro peaKHMa a6acryiUH~ 
CKoro paflOHa). Eiojji. AH Ns 38, 349, 1935 
„ K n3yneHHso npocTpaHCTBeHnoro nooomeHHH CBeTa 3Be3a b- 
MecTHoft CHCxeMe. Eio.m. A 6acT. 06c. N* 4, 39, 1940 
. „ ripocTpaHCTBeHHOe norjomeHHe CBeTa b TyManHOcra EUeaiu 

Ebjui. A 6acT. 06c. N? 4, 53, 1940 

. „ Koaop-HHxeKcu l758 3Be3a b nara Momaanax KanTefiHa, pac- 

nOJiojKeHHHx b ra^raKTHHecKOfi imockocth. Bid./m. A 6acT- 
06c. Ns 6, 1, 1942 

. „ Ko^op-HH^eKCH 4535 3BC3ii b oaHHHaanaTH njJomaaKax Kan- 

TeflHa. A6acT. 06c- JN? 7, 99, 1943 

. „ O pa6oTe no onpeae^eBHio KOJiop-HHj;eKCOB SBe3.a * ujio~ 

ma^Kax KanTefma. Acxp. Uups. AH CCCP Ns 21, 6, 1943 
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207- Xapa43e E.K- Colour indices of stars of magnitude 11-13* in Kapteyn Areas* 
O'ds 65, 220, 1944 

2 °8- « Ko^iop-HH4eKCH 3219 3Be3 A b naowaitKax Kanxefina b 30ne 

ra/iaKTHqecKnx innpoT b = ± 10—20°, Ek>.m. A 6acT. 06c. 
Ns 8, 71, 1946 

2 °9 < „ Ko^op-HH4eKCH 4488 3BC3a b MOceMHj/maTH n^omariKax Kan- 

TeflHa pacnoao/KeuHux Ha cpe4 HHX h bhcokhx raaaKxii- 
necKHx ninpoTax. Ek> 44. A6acT. 06c- Ns 10, 125, 1949 

210. „ HsyMCHne noraoinemsa CBeia b TajiaKTHKe no H36uiKaM UBe- 

xa caafiux 3Be34- ilAH CCCP 71, A® 2, 257, 1950 

211. Xapa43e E- K., BamaKiM3e M- A. UccaenoBaaHe ccfjepHqecKOii a6ep- 
panHH h acTHrMaTH3Ma 8" od'beKruBOB KaMep 16'' pecjapaKXopa A6acxyniaH- 
ckoh o6cepBaTopnn. Ek)44 - A6acT. 06c- Ns 2, 131, 1938 

212. Xap343e E- K., E’auiaKHiiae M- A. XpOMaxHaecKne KpHBue 8” o6i>eKTH 
bob KaMep 16'' pecfjpaKTopa. E1044. A6acT. 06c-A»3, 111, 1938 

213. Xapaa3e E. K, BamaK^se M. A. Kcc4e40B3HHe o6T,eKXHBa 16 1 ' pe4>paic~ 
Topa A6acTyMaHCKoft o6cepi»aTopHH. Eto44. A6acT. 06c. >6 3, 121, 193& 

214. Xbojibcoh O. A,. Kvpc c^hshkh 2, 620, 1923 

215 . Xbocthkob H. A. TcopHH pacceaHHH cseTa h ee npnMeHeHne k bou- 

pocaM npo3paHHocrn aTMOCcpepu h TyMaHOB. Yen. d?H3. H. 24, -Ns 2, 
165, 1940 ' 

216. XoaionoB il. H. O a4pe TaaiaKTHKH. A>K 27, Ns 2, 110, 1950 

217 . Hh 6 hcob K- B. Teopna cpoxorpatfDHMeCKHx npoueccoe. 1935 

218. L Ixaa43e LIJ. M. K aKTHHOMerpHsecKOft xapaKiepncTHKe nypopxa A6ac- 

TyMann. Eiojui. A 6acx. 06s. >6 8, 152, 1945 

219. „ Co^HeMHaa pa.xnauHH h MyxHoext aiMOCcfrepu Ha rope Kano- 

6 hjih. Eiojui. A 6acT. 06c. Ns 11, 163, 1950 

220. LUaftH T. A- O ateKpeMeHTe hhtchchbhocth EajitMepoBtix jih hhS b ra30- 

bux xyMaHHOCTHx. flyaiK. U,npK. Ns 11, 8, 1934 

221. „ Die Absorption im Raum und die Farbe der in diffuse Nebell 

eingehullten Sterne. ZfApli 8, 168, 1934 

222. „ On the effect of the total line and band absorption in stellar 

spectra. MN 94, 642, 1934 

223. „ npocxpaHCTBeHHoe noKpacHeHne h pacnpeneateHHe apKOcxHi 

b MLichhom IlyTH. A7K 14, Ns 4, 293, 1937 

224* „ ilBH>KeHHe CKOnaieHHH BOJIOC BepOHHKH. H3B. IIy4K- 06c. 16 r 

( 2 ), Ns 131, 1938 

225. „ . yraieponnue h30xouiu b cneKxpax 3Be34 Tnna N. £1044. 

A6acr. 06c- JV? 6, 1, 1942 

226. „ 3ai«enaHHe o 3Be3aHux accomaannax. H3 b, AH CCCP (Cep. 

opus.) 14, Ns 1, 1950 

227. fflafiH T. A., Ta3e B. <E>. floaocu xjDKe^oS MoaeKyau nnaHa b cneK- 
Tpax yraepoAHwx 3Be34 ((f)H04exoBaa CHCTCMa 22 — 22). H3B. KpHM* 
06c. 2, 131, 1948 

25. Ekwiji. A 6ac.T. aexpot}). 06c., No 12 
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IIIaflH T. A., TaseB. 4>. Me)K 3 Be 3 ^BaH uaTepua h ra30Bue Ty m 8 hho cth 
(H3403KeHHe aoKaana). Bccthhk AH CCCP >6 6 , 36, 1950 
IIIaflH T. A., Tase B. <£>. HeKoxopae P e 3 yJii>xaxH HCCJieAOBaHHH cbcwihx 
rajiaKTHHCCKHx TyiiaHHOcrefl. Hsb. AH KasaxcKOfl CCPXS 90 (cep. acxpo- 

6ot.) W 1-2, 1950 

IIIaflH r. A., ilofipoHpaBHH n. n. HHTerpa^LHHft cneKTp MaeHHOro 
IlyTH. IlyJiK. Uhpk- 28, 5, 1939 .. 
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» On the interpretation of interstellar lines- MN 96 , 66 i, 1936 

» Spectrographic studies of Nova Lacertae 1936. Publ. Dom. 

Obs. Victoria 6, 317, .1937 

» Evidence for complex structure of lines of interstellar sodi- 
um. Aphj 87 , 568, 1938 

„ Complex sodium lines of possibly interstellar origin. Publ. 
Am. Astr. Soc. 9 , 1x5, 1938 

,, interstellar matter (Report on the Progress of astronomy). 
MN 102 , 96, 1942 

« The material of interstellar space. PA 52 , 209, 1944 

The nature ot absorbing material within the Galaxy and its 
influence on estimates of galactic dimensions. J. R. A. Soc. Canada 39 
. 329 > I 94 S 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 


390* 


JI'Hre paiypa* 


3 * 9 - 

320. 

321. 
322.. 

323 - 

324* 

32 S- 

326. 

327 * 

328. 

329 - 

33 °- 

331 - 


334 - 

335 - 

336 - 

337 - 

338 . 

339 - 

34 °* 

341 - 

342 - 


Beals C. S., Blanchet G. H. A line at X 4430. 5 of possibly interstellar 
origin. PASP 49 i 224, 1937 

Beals G- S., Blanchet G> H. An absorption line at X4430.6 of possibly 
interstellar origin. MN 98 * 398, 1938 

Becker F; SpektraLDurchmusterung der Kapteyn-Eichf elder des Siidhim- 
mels. 1. Publ. Aph- Obs- Potsdam* 27 , 1, 1929 
„ Spektral-Durchmusterung der Kapteyn-Eichfelder des Siidhim- 
mels. II. Publ. Aph. Obs. Potsdam, 27 , 141, 1930 
„ Ueber interstellare Massen uud die Absorption des Sternlichtes. 

im Weltraum. Erg. Exakt. Naturw- 9 , 1, 1930 
„ SpektraFDurchmusterung der Kapteyn-Eichfelder des Siidhim- 
mels. Ill- Publ. Aph. Obs. Potsdam 27 , 194, 1935 
„ Zur selektiven interstellaren Absorption. ZfAph 11 , 356, 1936- 
„ Absorption interstellaire et systfcme stellaire local. Ann. d’Aph 
1, 28, 1938 

Becker W. Statistische Untersuchungen auf Grand lichtelektrischer Far- 
benindizes von 738 Sternen. ZfAph 5 , xoi, 1932 
n Lichtelektrische Farbenindizes von 738 Sternen. I. Beobach- 
tungen und Katalog. Veroff. Univ. Sternw- Berlin-Babelsberg- 


10, Na 


1 933 


„ Beir.erkungen zur Beziehung zwischen Farbenindex und Spekt- 
raltypus. ZfAph 7 , 281, 1933 

„ Zum Problem der selektiven Absorption im interstellaren Rau- 
me. Naturwiss- 22, 581, 1934 

„ Rothelligkeiten von 190 Sternen. ZfAph 9 , 79, 1934 

„ Selektive Absorption im „Kohlensack“ und seiner Umgebung. 

ZfAph 9 , 382, 1935 

„ Zum Problem der selektiven Absorption und der Verfiirbung: 
der c-Sterne. ZfAph 11 , 98, 1935 

„ Lichtelektrische Farbenindizes von 738 Sternen. II- Beobach- 
tungsergebnisse. Veroff. Univ. Sternw Berlin-Babelsberg 10 ,. 
N» 6 , 1, 1935 

„ Neue interstellare Linien. Sterne Ns 2, 39, 1937 
„ Materie im interstellaren Raume. 1938 

„ Eine Methode zur Feststellung interstellarer Verfarbung bei; 

sehr lichtschwachen Sternen. ZfAph 15 , 225, 1938 
„ Interstellar absorption in selected regions of the Milky Way. 
Part 1. ZfAph 17 , 285, 1939 

„ Ueber den Ursprung der Verfarbung der „gelben“ B-Sterae und-. 
der cB-Sterne. ZfAph 18,25,1939 

„ Die interstellare Verfarbung als ein Mittel zur Bestimmung 
absoluter Helligkeiten von cB-Sternen und anderen Objekten. 
ZfAph 18 , 45, 1939 t 

„ Bestimmung absoluter Helligkeiten von O-Sternen aus der in- 
terstellaren Verfarbung, ZfAph 18 , 94, 1939 
Die Methode der Farbdifferenz und. ihre Bedeutung fur d^e: 
Stellarstatistik. Mftteil. Wiener Sternw. 3 , Na 5, 55, 1*94.1 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 


JlHTepaiypa 


343. Becker W.The method of color differences and its significance for stel- 

lar statistics. AN 272 , 179, 1942 

344. „ Sterne und Sternsysteme. 1942 

iV' B Uber die Notwendigkeit einer Reform der Astronomischen 

3 rD Integralphotometrie- I. Veroff. Univ. Sternw* Gottingen, 

N» 79, 1946 

n Die vier Standard -Scektralbereiche der astronomischen Integ- 
ralphotometrie und die Helligkeiten der Polsequenz in ihnen 
(Beitriige zur Reform der astronomischen Integralphotometrie- 
11). Veroff- Univ. Sternw. GSttingen, Ns 80, 1946 
, 47 . „ Einige Beziehungen zwischen den Standard Helligkeiten und 

anderen Grossen, sowie Standard-Helligkeiten im SA 89 (Bei- 
tage zur Reform der astronomischen Integralphotometrie, HI) • 
Veroff. Univ. Sternw- Gottingen, .N° 81, 1946 
M Kolorimetrische Untersuchung an offenen Sternhaufen in den 
Standard-Spektralbereichen der Integralphotometrie, NGC7654 
(M52) und Urngebung. Veroff. Univ- Sternw. Gottingen 
Ns 82, 1946 , f . 

340. „ Kolorimetrische Untersuchungen an ofFenen Sternhaufen m 

den Standard-Spektralbereichen der integralphotometrie NGC 

6811, AN 275 , 229, 1947 

330. „ Kolorimetrische Untersuchungen an offenen Sternnauien m 

den Standard-Spektralbereichen der integralphotometrie M 37. 

(NGC2099). AN 276 , 1, 1947 . e 

331. „ The method of color-difference (Note). AphJ 107 , 27s, 194b 

332. „ On the determination of interstellar reddening at very great 

distances using RR Lyrae-stars- Himmelswelt 55 , 194° 

333. „ Kolorimetrische Untersuchungen an offenen Sternhaufen in 

den Standard-Spektralbereichen der integralphotometrie. NGC 
6910. AN 277 , 233, T949 

354. Becker W., Gunther S. Kolorimetrische Untersuchungen an offenen btern- 
haufen in den Standard-Spektralbereichen dcr integralphotometrie. NGC 
66 3. AN 275 , 145, 1947 

35$. Becker W-, Stock J. Kolorimetrische Untersuchungen an offenen Stern- 
haufen in den Standard-Spektralbereichen der integralphotometrie. Die 

Stern-Gruppe NGC 6913-M29. AN 278 , 115, 1950 

356. Bennett L. L. Color indices observed with the Loomis telescope. ApnJ 

85 , 2S7, 1937 

357. Berman L. The effect of space reddening on the Balmer decrement in 

planetary nebulae. MN 96 , 890, 1936 

238. „ A study of the galactic rotation from the date of the plane- 

tary nebulae- Bull* Lick Obs. 18 , 57 ’ 1 937 
359. Bernheimer W* Kungl* Fysiogr. Sfi.llska.pcts i Lund Forhsindl 1 , 5 > 

2 d 0 , „ Zur photometrischen Skala der Visuellen Totalhelligkeiten von 

NGC— Objekten. Circ. Lund Obs. 5, 193^ 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 



I 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0008-1 

1 392 JlHTepaTypa 

361. Bertaud C. Bull- Astr. 11 , 157, 1938 

362. Bok B- J- The analysis of star counts. HC Ns 371, 1931 

363. „ A study of the 7 Carinae region. Harv. Repr. Ns 77,1932 

364. n The distribution of stars in space. 19^7 

365- „ Galactic density gradients- AphJ 90 , 240, 1939 

366. „ Galactic research in Holland during 1942. AphJ 98 , 235, 1943 

367. „ Galactic structure in Puppis and Vela. AJ 51 , i2t, 1945 

368. „ Dimensions and masses of dark Nebulae Harv. Obs- Mon. 

JMs 7, 53, 1948 
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